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This thesis examines the relationship between humans and their environment in 
the context of climate change in coastal Cambodia. Specifically, this thesis focuses on 
household energy consumption behavior, climate change adaptation and subjective 
human health impacts. A cross-sectional survey of 1823 individuals in four coastal 
provinces in Cambodia was conducted. A series of quantitative analyses, including 
complementary log-log regression, ordered logistic regression and logistic regression 
analysis, were employed to analyze the data. The results showed that both past 
experience of extreme climatic events and awareness of climate change had a positive 
relationship with household energy reduction behavior. Females and rural residents were 
less likely to report reduction in household energy. Perceived self-efficacy, education and 
duration of residence had positive relationships with both anticipatory and reactive 
adaptation to climate change although to varying degrees. Perceived socio-ecological 
impact of climate change and barriers to protect against the impact of climate change had 
negative associations with self-rated health. Furthermore, older individuals, females and 
higher income households had negative associations with self-reported health. However, 
individuals who had attained higher formal education and those who were employed 
reported better health status.  
This study makes contributions to theory, methodology and more importantly 
policy issues around climate change in coastal Cambodia. Using theoretical constructs 
from the Social Cognitive Theory, the findings show that direct personal agency (first-
hand experiences) of climatic hazard events plays a key role in behavior response to 
climate change through a reduction in household energy consumption. Perceived self-
efficacy also plays an important role in both anticipatory and reactive adaptation to 
climate change. The overall interaction between personal and social-environment in this 
context influences self-rated health. The utilization of a plurality of statistical techniques 
in this study contributes to a deeper understanding of the interaction of coastal 
populations and their environment in Cambodia under a changing climate. Finally, the 
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findings of this study may serve as a potential road map for policy makers on household 
energy reduction, climate change adaptation and coastal community health in Cambodia.                    
Key words: Human-Environment Interaction, Social Cognitive Theory, Perceived-Self 





The Co-Authorship Statement 
This thesis is made up of a collection of papers, which have been submitted for 
publication and are currently under peer review process. The study questions, objectives 
and other relationships among the various manuscripts are outlined in the introductory 
chapter, while the study context is described in Chapter two. The research manuscripts 
are as follows:  
Chapter Three: Ung, M., Luginaah, I., Chuenpagdee, R., & Campbell, G. (2016). First-
Hand Experience of Extreme Climate Events and Household Energy Conservation 
Behavior in Coastal Cambodia. Climate and Development (Under Review). 
Chapter Four: Ung, M., Luginaah, I., Chuenpagdee, R., & Campbell, G. (2015). 
Perceived Self-Efficacy and Adaptation to Climate Change in Coastal Cambodia. 
Climate, 4(1), 1. DOI:10.3390/cli4010001. 
Chapter Five: Ung, M., Luginaah, I., Chuenpagdee, R., & Campbell, G. (2016). 
Perceptions of Environmental Impacts and Self-Rated Health in Coastal Cambodia. 
International Journal of Environmental Studies (Revision). 
While all the papers are co-authored with my thesis supervisor and some members 
of the Indian Ocean World Centre team, as the first author, I conducted the actual 
research, which involved problem identification, literature review, data entry, data 
analysis and writing.  
The bibliographies of the individual chapters are consistent with and meet the 




It took a village to get to this important milestone, and I would like to take this 
opportunity to formally express my gratitude to all those villagers.  
First of all, I would like to express my sincere gratitude to my supervisor, 
Professor Isaac Luginaah, for his endless and tireless support and guidance since day one. 
I cannot thank him enough for the warm-hearted care and support he provided to me. He 
is absolutely one of a kind. Thank you for transforming me from a Medical Geographer 
to a Health Geographer. 
I also would like to express my sincere gratitude to my committee members, Dr. 
Godwin Arku and Dr. Jamie Baxter and Dr. Ratana Chuenpagdee for their valuable 
advice and suggestions throughout the entire process.  
Special thanks goes to Indian Ocean World Center at McGill University for 
financial support through the Social Sciences and Humanities Research Council of 
Canada (SSHRC), without which the fieldwork would not have been possible; to the 
research participants who took their time to assist and made this study possible; to my 
field research assistants for their dedication and hard work regardless of the situation, 
through both monsoon rains and poor road conditions; to local authorities who 
cooperated and made the approval of the study speedy, and who generously loaned me 
the much needed documentation; to the Department of Geography for providing me with 
funding and TA opportunities; to the department chair, Professor Dan Shrubsole for his 
support throughout the program and for being my second reader providing very insightful 
comments to my work; to the department staff for their support; to the Geography 
Department at Royal University of Phnom Penh and KHANA—the purple team, for 
providing working space while I was in the country; to The D.B. Weldon library for 
providing me with an incredible, decent size, private study room where I produced this 
thesis, and which I call ‘a second home’ in London; to the International and Exchange 
Student Centre for support programs, particularly, for the Porch Light program; to the 
  
v 
previous and current sisters and brothers in the Environmental Hazards and Health Lab 
(EHHL): Dr. Jenna Dixon, Andrea Rishworth, Sarah Mason, Siera Vercillo, Yvonne 
Rollins, Faith Mambulu, Lydia Osei, Lucia Hussey, Jamima Baada, Jenny Tjhin, Emily 
Eyle, Dr. Vincent Kuuire, Chad Walker, Dr. Tor Oiamo, Dr. Paul Mkandawire, Kilian 
Atuoye, Roger Antabe, Joseph Kangmennaang, Joseph Braimah and ESPECIALLY Dr. 
Frederick Armah for all the help and guidance throughout our four years here; to the 
Sociologist brothers: Dr. Godfred Boateng and Jonathan Amoyaw; to Dr. Eric 
Tekonrang; to my sister from the Nursing Department, Sheila A. Boamah, for checking 
on me just to see if I am doing well and for the good food when I much needed; to all my 
other friends in the department and outside the department (Riley Dillon) here at Western 
(Key Cortes); to the late Dr. Mickey Sampson for every single opportunity you provided 
me with, and for your guidance, during my very first amazing job; to Mr. Tuot 
Sovannary, my ‘brother’, a colleague and my mentor for the support throughout, 
especially for helping me get the research ethics in Cambodia approved; to Dr. Kim 
Irvine for his friendship for over a decade, for the great opportunity to be part of his 
important projects during my first amazing job, for being part of my Canadian journey 
since hour 1 and for  his hilarious family for having me over, and especially for 
Khmeristmas (that’s Khmer celebrating Christmas) in Canada; to all my amazing 
roommates; to Phally for encouraging me to apply for a Ph.D. program in Canada in the 
first place; and to the rest of my best friends around the globe including Sokphally Ky, 
Dr. Kagna O. Sampson, Dr. Kongkea Phan, Sereirath Sim, Kunthy Run, Lyvann 
Samoeun, Dr. Samantha, Lai and Dallim Park for your valuable friendship and 
inspiration that came in every possible shape and form.  
My humblest and sincere gratitude goes to Dr. Killian Ying, my idol and my 
American ‘father’, for his endless and tireless care and support for all these years and for 
inspiring me to be a Geographer at first and then a Medical Geographer.  
My deepest and most sincere gratitude goes to my parents and the rest of the Ung 
family for all the support both emotionally and financially. Thank you for silently 
inspiring me, providing me with hope and for encouraging me to go the extra mile 
  
vi 
EVERY TIME I got stuck and did not know what to do next. Mom, you have always 
been my BIGGEST motivation and the reason behind my entire academic journey. 
Although you, yourself, did not get to go to school, and you cannot read or even write 
your own name, your vision and value in higher education has inspired me to stay in the 
game. Finally, the GREATEST gratitude goes to my older sister, Mengheang Ung, for 
her many sacrifices and endless support since our childhood. She gave up the opportunity 
to go to college so that the family could afford to send me. She has always put herself last 
to make sure I could afford to study anything I wanted. Thank you for being my second 
‘mother’, my big sister and the best and most awesome friend to me for all these years. 
Without your sacrifices and support, I would not be where I am today. I owe my future 




























This thesis is specifically dedicated to my beloved late grandfather Kong Peng 
Tree, a very wise man with great vision, who guided his family to the right path at the 
right time. He touched every aspect of my life, and I learned a lot from him. He left us a 
very long time ago, but his legacy remains. He is dearly missed. 
  
viii 
Table of Contents 
Abstract ................................................................................................................................ i	  
The Co-Authorship Statement ........................................................................................... iii	  
Acknowledgments .............................................................................................................. iv	  
Dedication ......................................................................................................................... vii	  
Table of Contents ............................................................................................................. viii	  
List of Tables .................................................................................................................... xii	  
List of Figures .................................................................................................................. xiii	  
CHAPTER 1 ....................................................................................................................... 1	  
1.	   INTRODUCTION ....................................................................................................... 1	  
1.1	   Problem Statement ................................................................................................. 5	  
1.2	   Study Objectives .................................................................................................... 6	  
1.3	   Theoretical Framework .......................................................................................... 6	  
1.4	   Social Cognitive Theory ........................................................................................ 8	  
1.5	   Health Geography and Climate Change Research ............................................... 12	  
1.6	   Study Design ........................................................................................................ 14	  
1.7	   The Organization of the Thesis ............................................................................ 16	  
1.8	   References ............................................................................................................ 18	  
CHAPTER 2 ..................................................................................................................... 28	  
2.	   STUDY CONTEXT ................................................................................................... 28	  
2.1	   Introduction .......................................................................................................... 28	  
2.2	   Political History of Cambodia in the Post-Colonial Era ...................................... 28	  
2.3	   Geographic, Demographics and Climate Profiles of the Kingdom of Cambodia 30	  
2.3.1	   Geographic and Demographic Characteristics of Cambodia ........................ 30	  
2.3.1	   Climate profile of Cambodia ........................................................................ 32	  
2.3.2	   Cambodia Climate Change Responses ......................................................... 34	  
  
ix 
2.3.3	   Current Situation and Socio-Economic Profiles ........................................... 35	  
2.3.4	   Disease and Health Profiles of Cambodia .................................................... 36	  
2.3.5	   Coastal Provinces .......................................................................................... 37	  
2.4	   Summary .............................................................................................................. 41	  
2.5	   References ............................................................................................................ 43	  
CHAPTER 3 ..................................................................................................................... 48	  
3.	   FIRST-HAND EXPERIENCE OF EXTREME CLIMATE EVENTS AND 
HOUSEHOLD ENERGY CONSERVATION IN COASTAL CAMBODIA ................. 48	  
3.1	   Introduction .......................................................................................................... 48	  
3.2	   Theoretical framework: Direct Personal Agency ................................................ 51	  
3.3	   Method ................................................................................................................. 52	  
3.3.1	   Data and Participants .................................................................................... 52	  
3.3.2	   Measures ....................................................................................................... 52	  
3.3.3	   Data Analysis ................................................................................................ 54	  
3.4	   Result ................................................................................................................... 54	  
3.5	   Discussion ............................................................................................................ 60	  
3.6	   Conclusion ........................................................................................................... 62	  
3.7	   References ............................................................................................................ 64	  
CHAPTER 4 ..................................................................................................................... 69	  
4.	   PERCEIVED SELF-EFFICACY AND ADAPTATION TO CLIMATE CHANGE 
IN COASTAL CAMBODIA ............................................................................................ 69	  
4.1	   Introduction .......................................................................................................... 69	  
4.2	   Theoretical Framework: Perceived Self-Efficacy ................................................ 72	  
4.3	   Method ................................................................................................................. 74	  
4.3.1	   Study Context and Data Collection ............................................................... 74	  
4.4	   Measures .............................................................................................................. 75	  
4.4.1	   Outcome Variables ........................................................................................ 75	  
4.4.2	   Predictor Variables ........................................................................................ 75	  
4.5	   Data Analysis ....................................................................................................... 76	  
  
x 
4.6	   Results .................................................................................................................. 78	  
4.6.1	   The Chi-square Statistics and Cramer’s V Statistics .................................... 78	  
4.6.1	   Bivariate Analysis ......................................................................................... 81	  
4.6.2	   Multivariate Analysis .................................................................................... 82	  
4.7	   Discussion ............................................................................................................ 86	  
4.8	   Conclusion ........................................................................................................... 88	  
4.9	   References ............................................................................................................ 89	  
CHAPTER 5 ..................................................................................................................... 95	  
5.	   PERCEPTIONS OF CLIMATE CHANGE IMPACTS AND SELF-RATED 
HEALTH IN COASTAL CAMBODIA ........................................................................... 95	  
5.1	   Introduction .......................................................................................................... 95	  
5.1.1	   Theoretical Context: Perception of Environmental Impacts and Human 
Health 97	  
5.2	   Method ................................................................................................................. 98	  
5.2.1	   Study Context and Data Collections ............................................................. 98	  
5.2.2	   Measures ....................................................................................................... 99	  
5.2.3	   Data Analysis .............................................................................................. 102	  
5.3	   Results ................................................................................................................ 103	  
5.4	   Discussion .......................................................................................................... 107	  
5.5	   Conclusion ......................................................................................................... 110	  
5.6	   References .......................................................................................................... 112	  
CHAPTER 6 ................................................................................................................... 119	  
6.	   SUMMARY AND CONCLUSION ........................................................................ 119	  
6.1	   Introduction ........................................................................................................ 119	  
6.2	   Summary of the Findings ................................................................................... 121	  
6.2.1	   Objective 1: To evaluate past experiences of extreme climate events and 
current household energy consumption behavior in coastal Cambodia. ................. 121	  
6.2.2	   Objective 2: To assess the relationship between perceived self-efficacy and 
climate change adaptation among coastal residents in Cambodia .......................... 122	  
  
xi 
6.2.3	   Objective 3: To examine the association between perceived climate change 
impacts and self-rated health in coastal Cambodia ................................................. 123	  
6.3	   Contributions of the Study ................................................................................. 123	  
6.3.1	   Theoretical and Methodological Contributions .......................................... 123	  
6.3.2	   Practical Contributions, Policy Recommendations and Direction of Future 
Research .................................................................................................................. 127	  
6.4	   References .......................................................................................................... 131	  
APPENDIX A ................................................................................................................. 135	  
RESEARCH ETHICS APPROVAL .............................................................................. 135	  
APPENDIX B ................................................................................................................. 150	  
SURVEY QUESTIONNAIRE ....................................................................................... 150	  
APPENDIX C ................................................................................................................. 171	  
CURRICULUM VITAE ................................................................................................. 171	  
  
xii 
List of Tables 
Table 1-1: Research Questions and Statistical Techniques Used in the Three Manuscripts 
of the Thesis .............................................................................................................. 16	  
Table 2-1: Coastal Province Profiles ................................................................................ 38	  
Table 3-1: Descriptive and Bivariate Logistic Regression Analysis on Reducing 
Household Energy Consumption in Coastal Cambodia (N=1823) ........................... 56	  
Table 3-2: Multivariate Logistic Regression Analysis on Reducing Household Energy 
Consumption in Coastal Cambodia (N=1823) .......................................................... 58	  
Table 4-1: Descriptive Statistics of Anticipatory Adaptation to Climate Change Reported 
by Individuals in Coastal Cambodia (N=1823) ........................................................ 79	  
Table 4-2: Descriptive Statistics of Reactive Adaptation to Climate Change in Coastal 
Cambodia (N=1823) ................................................................................................. 80	  
Table 4-3: Bivariate Ordered Logistic Regression Analysis on Anticipatory and Reactive 
Adaptation to Climate Change in Coastal Cambodia (N=1823) .............................. 82	  
Table 4-4: Multivariate Ordered Logistic Regression Analysis on Anticipatory 
Adaptation to Climate Change in Coastal Cambodia (N=1823) .............................. 84	  
Table 4-5: Multivariate Logistic Regression Analysis on Reactive Adaptation to Climate 
Change in Coastal Cambodia (N=1823) ................................................................... 85	  
Table 5-1: Descriptive and Bivariate Logistic Regression Analysis on Self-Rated Health 
Status in Coastal Cambodia (N=1823) ................................................................... 104	  
Table 5-2: Multivariate Logistic Regression on Self-Rated Health Status in Coastal 




List of Figures  
 
Figure 1-1: Schematic Framework of Anthropogenic Climate Change Drivers, Impacts 
and Responses Representing the Complexity of Human-Environment System 
Interaction ................................................................................................................... 8	  
Figure 1-2: The Triadic Reciprocal Causation Model ...................................................... 10	  
Figure 2-1: Map of Cambodia ........................................................................................... 31	  
Figure 2-2: Annual Minimum and Maximum Temperature from 1960 to 2006 .............. 33	  
Figure 2-3: Total Annual Rainfall for Dry and Rainy Season from 1960 to 2006 ........... 33	  





Climate change has become, possibly, the greatest threat to public health and 
well-being in the 21st century (Costello et al., 2009; Galvão et al., 2009; Watts et al., 
2015; WHO, 2014). Strong evidence suggests that climate change makes it more difficult 
to control a wide range of climate-sensitive health outcomes, and thus poses serious 
threats to human health (Costello et al., 2009; Lorey, 2002; McMichael et al., 2003; 
WHO, 2013). While some health impacts result from direct changes in the intensity and 
frequency of extreme weather conditions, such as heat and cold, storms and droughts, 
others result from the indirect impacts of climate change on social and ecological systems 
that include changes in infectious disease occurrences and patterns, changes in local food 
production, population displacement and economic disruption (Lorey, 2002; Semenza et 
al., 2011). The World Health Organization (WHO) projected that the modest climate 
change that occurred from the mid-1970s to 2000 is responsible for over 150,000 deaths 
and 5.5 million disability-adjusted life years (DALY) annually and mostly in developing 
countries (Ezzati et al., 2002; McMichael et al. 2004, WHO, 2002).  
Climate change affects population health globally. However, it is low-income-
countries that experience the greatest impacts due to poverty and their weakest capacity 
to adapt (Confalonieri et al., 2007; McMichael et al., 2003). The relationship between 
climate change and health is rather complex, and often interacts with many other factors 
including physical environmental and social determinants of health. The former refers to 
the built environment, ambient air quality, environmental degradation, while the latter 
refers to socioeconomic status, employment, food security, access to health services, and 
local capacity to cope with weather-related hazards (Bamidele et al., 2014; Hess et al., 
2012). The extent to which climate change affects human health depends on three factors: 
the population’s exposures to climate change consequences, the population’s sensitivity 
to the exposure, and their ability to adapt (Hess et al., 2012).  
 2 
 
Increasingly, adaptation is emerging as an issue of critical importance in studies 
that examine the climate change-human health relationship. In the climate change 
literature, adaptation specifically refers to ‘adjustment in natural or human systems in 
response to actual or expected climate stimuli or their effects, which moderates harm or 
exploits beneficial opportunities’ (McCarthy, 2001:982). Adaptation and vulnerability are 
intrinsically linked. People’s adaptation determines how vulnerable they are to the health 
impacts of climate change. Similarly, the nature and scope of people’s vulnerability 
influences their capacity to adapt. Although health impacts of climate change will affect 
everybody, different geographical locations will have different vulnerability in terms of 
frequency and intensity of the impacts. Vulnerability to climate change depends on 
people’s personal characteristics (e.g., age, income, education, and health status), their 
broader social and environmental contexts, their access to resources (e.g., health services) 
and their level of exposure to climate change (Balbus & Malina, 2009; Barros et al., 
2014; Bunyavanich et al., 2003). These attributes also influence the capacity of different 
individuals and groups to adapt to climate change. It has been suggested that children are 
particularly vulnerable because of their physiological and cognitive immaturity and their 
greater potential for long-term exposure (Barros et al., 2014; Bunyavanich et al., 2003). 
Similarly, poor and marginalized groups are also especially vulnerable to climate change 
impacts (Adger, 2006).  
Over the past 10 years, Cambodia has experienced more frequent negative 
impacts of climate change including direct effects of severe climate events such as storms 
and floods resulting in considerable fatalities and significant economic losses (MoE, 
2006; Resurreccion & Sajor, 2008). For instance, the National Committee for Disaster 
Management (NCDM) of Cambodia reported that flooding in 2011 caused 247 deaths 
and affected 1.2 million people, mainly poor and marginalized population. NCDM further 
estimated the cost of destruction at $521 million with 220,000 ha of rice fields destroyed 
(Mekong River Commission-MRC, 2011). Since a large proportion of the Cambodian 
population is dependent on climate-sensitive livelihoods, such as agriculture and 
fisheries, these people are becoming highly vulnerable to climate change (MoE, 2006).  
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Geographic disparities of the impacts of current climate variability suggest that 
the populations that are considered to be at greatest risk are those living in densely-
populated cities or water-stressed areas or along coastal environments (Barros et al., 
2014; Bunyavanich et al., 2003). Coastal areas have been the choice of settlement and the 
center of human activity throughout history due to transportation options and abundant 
natural resources to sustain populations (Gosling et al., 2011). Migration toward coastal 
zones continues today. Although the world’s coastal areas represent only 20% of the total 
available land, they are home to close to half of the world population (Kura et al., 2001). 
In fact, the majority of the world’s urban population lives in coastal cities including 
megacities such as Dhaka, Lagos, Mumbai, Shanghai and Tokyo (Dankelman, 2010). 
Coastal zones are therefore important areas in which to examine the relationship among a 
changing climate, uneven human health outcomes and differential capacities of people to 
adapt. 
High population density in coastal areas generally suggests higher exposure and 
vulnerability to the impacts of climate change for several reasons. First, more people rely 
on ecosystem services from the limited natural resources and habitats in coastal zones. 
Yet, these ecosystem services are critical to human sustenance, particularly food 
production (e.g., fisheries and aquaculture), and ultimately population well-being 
(Gosling et al., 2011; Koerth et al., 2013; Tol et al., 2008). Second, due to their unique 
location, coastal areas are exposed to the influences of climate change either directly 
through sea-level-rise, storm surges, floods and droughts, or indirectly through coastal 
events that originate off-site, such as river flooding and changes in seasonality and run-
off (Gosling et al., 2011; Koerth et al., 2013; Tol et al., 2008). Thus, many coastal 
residents are impacted by climate change. According to the Intergovernmental Panel on 
Climate Change (IPCC), about 120 million people in coastal areas are exposed to tropical 
cyclones, and among those about 250,000 people were killed between 1980 and 2000, 
mostly in developing countries (Barros et al., 2014). In the Southeastern Asia, the 
monsoon system is projected to be affected by changing climatic conditions, which may 
bring more frequent and severe tropical cyclones, heat waves, prolonged dry spells and 
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intense rainfall in the region (Boening et al., 2012; Chotamonsak et al., 2011; Preston et 
al., 2006; Stocker et al., 2013). In coastal Cambodia which is home to over 1 million 
people, climate change impacts will be exacerbated by abrupt climate shifts, with 
vulnerable population groups feeling the effects most intensely (MoP, 2013). 
Understanding the complex and multi-faceted interactions between adaptation to 
climate change and disparities in human health outcomes remains both a research and a 
policy challenge, and requires knowledge at the local level (Bai et al., 2012).  
Historically, the bourgeoning literature on climate change and human health impacts have 
often focused on the direct impact of extreme heat and cold, and their association with the 
incidence of infectious diseases (WHO, 2009). What remains poorly understood is the 
complex relationship between the personal experience and perception of climate hazards 
and how these influence individuals’ adaptive responses to climate change and ultimately 
their general health status (Field, 2014). Yet, an understanding of the adaptive responses 
to climate change and health impacts using local experiences and perceptions may be 
useful for making policy on climate change-related health disparities. This is especially 
true in the context of coastal Cambodia for two main reasons. First, although climate 
change is a global phenomenon, its impacts are unevenly distributed. According to the 
WHO, small island nations, developing countries, coastal regions and low-lying areas 
will potentially suffer the most consequences from climate change (WHO, 2009). Coastal 
Cambodia reflects this situation. Over the past 10 years, coastal Cambodia, compared 
with other regions in the country including Tonle Sap Lake, Mekong River or mountain 
region, has experienced abrupt changes in temperature, wind and rainstorms, coastal 
erosion, seawater intrusion with great intensity and higher frequency (Marschke et al., 
2014). Second, literature consistently suggests the lack of studies on the association 
between adaptive responses to climate change and health outcomes in coastal Cambodia 
(Dany et al., 2015). These gaps in the literature serve as the fundamental motivation of 
this thesis, which is the first of its kind to develop a deeper understanding around 
adaptive response to climate change and human health along the coastline of Cambodia. 
The findings will provide a broader picture of factors associated with adaptive response 
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to climate change and human health impacts, which are found to be complementary to the 
currently available qualitative, smaller scale and often descriptive climate change 
adaptive response and human health related research that has been done in the areas 
(Heltberg et al., 2012; Campbell et al., 2005; Miller & Bowen, 2013; Van Aalst et al., 
2008).  
1.1 Problem Statement 
Given that the impacts of climate change, climate adaptation and human health 
are inherently local, there is a need to better understand how individuals are responding 
locally on a day-to-day basis to the changes in their climate-sensitive livelihoods. Much 
of the scholarly work on the relationship between climate change and health has focused 
almost exclusively on broad and objective health impacts such as heat waves, or 
infectious diseases. There remains little knowledge on how experience and perceptions of 
climate change may influence individuals’ capacities to adapt to climate change and their 
perceived health status. Furthermore, our knowledge on quantitative aspects of the 
relationship between experience and the perceptions of climate change at the local level 
is rather limited. Pasgaard and Strange (2013) also suggest that there is a geographical 
knowledge gap on climate change research particularly as it relates to developing 
countries. This is the case for the coastal Cambodian context. Improving our 
understanding of adaptive response to climate change and human health threats in the 
context of complex human-environment interactions, especially in the developing 
countries (WHO, 2013) such as Cambodia, is critical for two reasons. First, educating 
people about the negative effects associated with climate change has the potential to 
result in individual and collective behavioral changes that can minimize the impacts of 
climate change. Secondly, a broader understanding of the effects of climate change 
provides a foundation upon which to develop adaptive strategies to alleviate climate-
related health consequences (WHO, 2009). For these compelling reasons, this thesis 
examines adaptive response to climate change and human health in the context of coastal 
Cambodia. I formulated three interrelated objectives to guide this study. 
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1.2 Study Objectives  
1. To evaluate past experiences of extreme climate events and current household 
energy consumption behavior in coastal Cambodia (manuscript one).  
2. To assess the relationship between perceived self-efficacy and climate change 
adaptation among coastal residents in Cambodia (manuscript two).  
3. To examine the association between perceived climate change impacts and self-
rated health in coastal Cambodia (manuscript three).  
1.3 Theoretical Framework 
The foregoing objectives are situated within the broader framework of human-
environment interaction since they relate to how humans interact with their environment 
and the disparities in health outcomes. According to Turner et al. (2003), the interaction 
between humans and the biophysical environment is dynamic and interdependent. The 
human-environment system conceptualizes a mutualism between human and 
environmental sub-systems, which are conceived as two different sub-systems. The two 
sub-systems are tightly and dynamically intertwined in such a way that when one sub-
system affects the structure and operation of the other, it is constantly adjusting outcomes 
for both sub-systems (Turner et al., 2003). Drawing on the work of C.S. Holling and his 
colleagues (Holling, 1978; Gunderson et al., 1995), various researchers have examined 
the dynamics of complex human-environment systems, including Berkes and Folke’s 
socio-ecological systems (1998), Turner et al.’s human-environment systems (2003) and 
Adger’s (2006) vulnerability and resilience frameworks.  
All of these conceptualizations of the relationship between humans and their 
environment share similar characteristics. They generally argue that the relationship 
between humans and the environment is complex and thus requires complementary 
theoretical perspectives to fully understand the dynamics. This involves an integration of 
 7 
 
both social and ecological perspectives in understanding environmental change and 
human health outcomes. Sociocultural and environmental change relationships are often 
mediated through insulated layers, complex and large scale processes (Costanza et al., 
2007; Levy et al., 2012; Plowright et al., 2008). Therefore, a holistic approach of human-
environment systems is necessary to relate complex and non-linear linkages between 
social and environmental change (Anderies et al., 2004). The difference among the 
various conceptualizations by Adger (2006), Berkes and Folkes (1998) and Turner et al. 
(2003) is the degree of emphasis on either the social or the ecological sub-system.  
In the climate change literature, the Human and Earth Systems framework 
proposed by the IPCC (Barker et al., 2007) is used to understand the complex human-
environment interaction (Figure 1-1). In many ways, the framework is a variant of Turner 
et al.’s (2003), which has been applied to climate change. Therefore, the two frameworks 
are used interchangeably in this thesis. The Earth and Human Systems framework 
illustrates a complex two-way interaction between humans and the environment, which 
differs over time and space. It consists of four inter-linked components: climate change, 
impacts and vulnerability, socio-economic development and climate process drivers. It 
also captures the positive feedback loop of one driver to the next. The positive feedback 
loop, unlike the name suggests, enhances or amplifies changes, which tends to make the 
system more unstable (Ise et al., 2008). For instance, increased greenhouse gas emissions 
and concentration may lead to warmer global average temperature, and in turn, to polar 
ice melting, elevated sea-level, more frequent and severe floods and storm or drought 
episodes. This will eventually affect food security, changes in production and 
consumption patterns, population displacement, negative human health effect, and 
ultimately more greenhouse gases will be released into the atmosphere. According to the 
IPCC, the information available at the time of the Third Assessment Report in 2001 was 
mainly able to describe one-way linkages (clockwise). It is now possible to assess the 
linkages in the other direction (counterclockwise); that is, the cycle can travel backward 
and still create a positive feedback loop (Barker et al., 2007).  
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Using elements from both sub-systems in the framework, this thesis investigates 
adaptive response to climate change and human health in the context of coastal 
Cambodia. Elements such as personal experiences and perceptions of temperature and 
precipitation changes and extreme climate related events such as floods, storms or 
droughts; household food security, socio-demographics, household energy consumption, 
adaptation and human health were used. 
 
Figure 1-1: Schematic Framework of Anthropogenic Climate Change Drivers, 
Impacts and Responses Representing the Complexity of Human-Environment 
System Interaction  
(Source: Barker et al., 2007).  
 
1.4 Social Cognitive Theory 
Besides the general theoretical framework discussed above, theoretical constructs 
from the Social Cognitive Theory (SCT), including direct personal agency, perceived 
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self-efficacy and an interaction between personal and socio-environmental are used to 
inform each of the three study objectives respectively. The SCT, developed by Albert 
Bandura in 1986 (Bandura, 1986), is a comprehensive theory explaining psychosocial 
functioning using the triadic reciprocal causation model (Bandura, 1988; Betz & Hackett, 
1986) (Figure 1-2). In the model, a person’s cognitive abilities, behavioral and 
environmental factors all operate as interacting determinants that influence overall 
behavior bi-directionally (Bandura, 1988). The theory not only explains how people 
acquire competencies, values and styles of behavior, but it also explains how people 
motivate and regulate their behavior (Bandura, 1986). Due to the bi-directionality of 
influence in the triadic model, people are both products and producers of the environment 
(Wood & Bandura, 1989a, 1989b). The theory takes into account environmental and 
social factors in addition to individual attributes and emphasizes the reciprocal interaction 
among human-environment behavior and learning (Redding et al., 2000). This theory is 
well suited to the broader overarching Human-Environment Interaction framework, 
where the environment shapes the way people live, while human’s activities, in turn, can 
alter the natural environment.  
It is worth noting that, while previous works utilizing this theory have sought to 
establish causation in human behavior, this thesis work does not intend to make any 
claim of direct causation. Three theoretical constructs of the SCT served as guides in the 
individual manuscripts including direct personal agency (Manuscript one), perceived self-
efficacy (Manuscript two) and the interaction between personal and socio-environmental 




Figure 1-2: The Triadic Reciprocal Causation Model  
(Source: Bandura, 1988) 
Agentic perspective is one of the key theoretical constructs in the SCT. Agentic 
perspective distinguishes 3 modes of agency: direct personal, proxy and collective 
agency. While proxy relies on others to act to secure desired outcomes, and collective 
agency acts through socially coordinative and interdependent effort, direct personal 
agency uses individual’s past experiences (Bandura, 2001; Paul, 2012) as key 
determinants of whether and why individuals engage in certain behavior. Direct personal 
agency theory points out that past experience, which influences reinforcements, 
expectations and expectancies, is the most important source of information about 
behavior control as it stands to reason that perceived behavior control could play an 
important role in mediating the effect of past experience on later behavior (Paul, 2012). 
For instance, past experience with climate hazard events would likely trigger individual’s 
consciousness to prepare or do things that potentially could reduce such unwanted 
experience in the future (Paul, 2012).  
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Although perceived self-efficacy is a central concept in health communication 
research (Moriarty, 2009; Smit et al., 2000), it has recently become significant in our 
understanding of responses to climate change (Kellstedt et al., 2008). Perceived self-
efficacy is defined as “people’s beliefs about their capabilities to produce designated 
levels of performance that exercise influence over events that affect their life” (Bandura, 
1994:71). Those beliefs produce diverse effects through four major processes: selection, 
motivation, affective and cognitive (Bandura, 1994, 1997, 2001). Bandura suggests that 
perceived self-efficacy influences cognitive processes in various forms, one of which is 
anticipatory scenarios that individuals construct and rehearse. He further suggests that 
individuals with a higher sense of efficacy visualize success scenarios and thus, tend to 
take action compared to those whose efficacy is low (Bandura, 1994). Hence, the concept 
of perceived self-efficacy is considered crucial in understanding human agency and 
behavior in general and climate change adaptation behavior in particular (Hanson-Easey 
et al., 2013). In the climate change literature, according to Grothmann & Patt (2005), 
cognitive appraisal processes that individuals would undertake include risk and 
adaptation. Risk appraisal is “the perceived probability of being exposed to risk and its 
perceived severity,” and adaptation appraisal is “the ability to avert being harmed by the 
threat, along with the costs of taking such action and results in an awareness of perceived 
adaptive capacity” (Grothmann & Patt, 2005:5).  
Bandura (2001) suggests that the interaction between personal and socio-
environmental factors leads to health compromising or health enhancing behaviors. This, 
in turn, affects psychological health status and ultimately, personal perceptions of health. 
Hale and Dillard (1995) suggest that personal perception of risk is the strongest motivator 
of health behaviors that ought to be changed. Therefore, the ability of an individual to 
perceive the effect of environmental impact is often used as a key predictor of choices to 
protect oneself (Acquah, 2011). Existing literature on this topic further suggests that in 
order to protect oneself from health-related climate impacts, one must perceive that the 
climate or environment has changed significantly and then identify useful adaptations and 
implement appropriate responses (Mileti, 1993; Starr et al., 2000). In fact, Lindell and 
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Perry (1993) argue that individuals do not actually need to understand the impact in order 
to be motivated enough to prepare for change. They need to believe that the risks or 
impacts really exist.  
1.5 Health Geography and Climate Change Research 
Health geographers emphasize the relationship between the environment (e.g., 
natural, built and social) and human health (Brown, 2011; Gatrell & Elliott, 2014), a 
notion that can be traced back to Hippocrates’ insight on the influences of air, water and 
places on human health (Barrett, 2000). Within the sub-discipline of health geography, 
the roles of compositional and contextual factors in shaping health outcomes have also 
been recognized. That is “where people live, characteristics of persons and the place are 
tightly interrelated” (Cummins et al., 2007:1829). Compositional factors, such as socio-
demographics, and contextual factors of where people live often play an important role in 
predicting health impacts of climate change (Balbus & Malina, 2009). For instance, the 
work of Peek (2008) and Sheffield and Landrigan (2010) suggest that there are age and 
gender differences when it comes to susceptibility to health effects of extreme climate 
events. Similarly, Costello et al. (2009) and Patz et al. (2005) suggest there are contextual 
differences in exposure to climate change impacts.  
Furthermore, ‘place’ has been a central concept in health geography (Andrews & 
Moon, 2005), including both built and social environments. The notion of place in health 
geography is not merely a locator or portion of geographical space, but is constantly 
constructed and reconstructed out of a particular set of social relations and a complex 
human-environment relation (Eyles, 1985; Kearns, 1993). According to Kearns and 
Moon (2002), the notion of place in health geography can be grouped into three separate 
categories: place-as-locality, place-as-landscape and place-awareness. Place as specific 
locality assigns significant importance to the place where the research is conducted, 
which in the case of this research is coastal Cambodia. Place-as-landscape emphasizes 
the cultural importance of place and the interaction of culture, environment and social 
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structure with health and health care. And finally, place-awareness stresses the hierarchy 
and the nesting of people within place. Analysis in this realm favors multi-level modeling 
techniques (Pickett & Pearl, 2001). Multi-level or contextual analysis takes into account 
both individual and ecological approaches to examine both individual and group level 
effects in health geography research (Pickett & Pearl, 2001).  
Health geography research on climate change underlines the significance of 
global processes for human health and originally dealt with both infectious and non-
infectious disease risks (Asthana et al., 2002). While climate change-related infectious 
disease risks include water, air and food-borne illnesses, the non-infectious disease risks 
associated with climate change include exposure to environmental pollutants (Lake et al., 
2009). Recently, the broad interests of health geographers regarding climate change also 
include issues of mitigation, adaptation, psychological perception in addition to the 
physical impacts of climate change (Brown, 2011). The global processes are illustrated in 
research that explored how actual changes and perceptions of changes in climate hazards 
such as floods and droughts, particularly in the global south nations, combined with other 
underlying social, political and economic conditions to contribute to the way populations 
mitigate and adapt in response to climate-related hazards (Curtis & Oven, 2012). 
Furthermore, there is a need to capture how those issues are differentiated by gender, age 
and socio-economic status. Current challenges in climate change research have also 
raised several questions for health geographers. Adopting the human ecology perspective 
(Martin et al., 2002; Meade & Erickson, 2002), health geographers use complex human-
environment interaction frameworks to improve our understanding of emerging physical 
environmental risks on human well-being (Ezenwa et al., 2007; Hales et al., 2002), and to 
improve our understanding of the geographical health inequality at the local level (Curtis 
& Oven, 2012). Built on the forgoing significant elements in health geography, this thesis 




1.6 Study Design 
This study is part of a larger project called Indian Ocean World Centre (IOWC): Making 
the First Global Economy. IOWC focuses on settlement, history, trade, economy and 
human environment interaction along the Indian Ocean from East Africa to East Asia, 
where it is home to more than 50% of the world population. The project consists of many 
teams of scientists from various discipline including Anthropology, Economics, 
Geography, History, Political Science and Sociology to name a few. This study is part of 
the Environment, Health and Medicine team, which emphasizes how human-environment 
interaction feeds into inequalities in health outcomes of population over time and in the 
context of climate change in the macro-region.  
 Using a cross sectional study design to answer the research questions (Table 1-1), 
the field research took place in coastal provinces in Cambodia, located in the Gulf of 
Thailand, from April to September 2013. Data on lists of districts, communes and 
villages were derived from the Cambodia 2008 Census database. Using a multi-stage 
random sampling technique, a total of 1823 residents aged 18 years old or older were 
surveyed from 39 villages in 17 communes in nine districts in four coastal provinces. 
Non-response rate was less than 1% (eight participants). Time constraints were the major 
reason why those participants decided not to participate. Once the sampling frames were 
developed, five research assistants and I held meetings with village chiefs to go through 
the village map and to conduct random sampling for each village through aerial sampling 
using the village map. The village chiefs were involved in sampling by guiding us 
through the map. The majorities of respondents were between 24-54 years old and close 
to 69% of respondents were female. The main reason why more women participated in 
the study is because the majority of men were likely to work during the day or may have 
migrated to the urban centres or to other countries. In some instances, where men are 
engaged in fishing activities, they either sleep during the day and go out fishing at night 
or they could be in the open sea for days before coming back home. It therefore made it 
difficult to sample an equal number of men even with repeated visits to households.  
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About half of the respondents have completed primary education. Approximately 72% of 
respondents resided in rural areas. Most respondents (94%) were married. About 84% of 
respondents were employed and the same percentage earned over USD$100 monthly 
household income. About 53% of those were poor subsistence farmers, fishers or 
fishmongers, depend on coastal resources that are sensitive to climate change for their 
livelihoods. This therefore makes such people more vulnerable to the impacts of climate 
change. Approximately 28% of respondents were in Kampot province, 16% were in Kep 
province, 33% were in Kok Kong Province and 23% were in Preah Sihanouk province.   
Five skilled interviewers recruited to conduct the surveys and interviews 
underwent two-day training on study objectives, survey material, sensitivity and 
confidentiality of the research. Both oral and written consent were obtained from each 
participant prior to the interviews. Ethical approval was obtained from the Western 
University Non-medical Research Ethics Board in Canada and from the National Ethics 
Committees (NEC) in Cambodia prior to the study (Appendix A). In addition, written 
permissions from each province, district, commune and village level were obtained prior 
to conducting the interviews. Participants of both genders were asked questions on 
residential information, health status and access to health care services, climate change 
and risk perceptions, adaptation and socio-demographic profiles. Double data entry was 









Table 1-1: Research Questions and Statistical Techniques Used in the Three 
Manuscripts of the Thesis 
1.7 The Organization of the Thesis 
This dissertation, written in the integrated article format, consists of six chapters 
including this introductory chapter. Chapter two provides the research context that details 
the geographic, socio-cultural, economic, current political landscape of the country and 
the four coastal provinces where the study took place. The next three chapters consist of 
manuscripts already submitted for publication in peer-reviewed journals. Although each 
of the three manuscripts can be read on its own terms as a discrete piece, they collectively 
provide a comprehensive spectrum of the study objectives and; therefore, serve to address 
the overarching question that motivated this study: what is the relationship between 
humans and their environment in coastal Cambodia in the context of climate change?  
Chapter three (manuscript one) assesses first-hand experience of climate hazards 
such as floods, storms or droughts and household energy conservation behavior. This 
chapter draws on Bandura’s theoretical construct of direct personal agency to link first-
Manuscript 
(Chapter) 
Research Questions Method 
Manuscript one 
(Chapter three) 
Do past-experiences of extreme climate 
events determine current household 
energy consumption behavior in 
Cambodian coastal communities? 
Complementary Log-
Log Regression Analysis 
Manuscript two 
(Chapter four) 
Is there a relationship between perceived 
self-efficacy and climate change 
adaptation among residents in coastal 
Cambodia? Do compositional and 
contextual factors matter in climate 
change adaptation? 




 (Chapter five) 
Is there an association between perceived 
climate change impacts and self-rated 





hand experience of extreme climate events and household energy consumption behavior. 
Direct personal agency relies on past experience as an important role in mediating the 
effect on later behavior. Although this link between past experience of extreme climate 
events and household energy conservation behavior is critical (Spence et al. 2011), it is 
understudied in the growing literature on climate change. Incorporating both anticipatory 
and reactive adaptations, chapter four (manuscript two) examines how these forms of 
adaptation systematically vary with Bandura’s perceived self-efficacy, while controlling 
for compositional and contextual factors. Chapter five (manuscript three) focuses on self-
rated health and perceptions of climate change among coastal residents. Chapter six (the 
final chapter) provides the discussion and conclusion of the thesis. The chapter also 
highlights the theoretical and methodological contributions, policy recommendations and 
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2. STUDY CONTEXT 
2.1 Introduction 
Perceptions and behavioral responses to climate change in coastal Cambodia are 
intimately connected to a variety of unique, diverse and highly contextual pan-
Cambodian factors. Spatial and temporal heterogeneities in the specific study locations, 
as well as key socio-ecological, demographics, economic, political and social elements 
associated with the realities of living in this region, all contribute to individual 
experiences of climate change and associated health impacts. This chapter introduces 
contextual factors beginning with a brief history of Cambodia during the post-colonial 
period and describing significant geographic and demographic characteristics of the 
country. Discussion of the specific socio-ecological characteristics of the coastal zones 
where the fieldwork for this study took place will follow.  
2.2 Political History of Cambodia in the Post-Colonial Era 
After being under colonization for almost a century, Prince Sihanouk proclaimed 
independence from the French in 1953 (Chandler, 1992). Although post-colonial 
Cambodia went through a peaceful period of “SangKom Reas Niyom” (Popular Socialist 
Community) under Prince Sihanouk, this period was followed by almost three decades of 
political unrest and civil wars. In 1970, the Sihanouk government was overthrown by 
General Lon Nol, who was pro-American (1970 to 1975). In 1975, General Lon Nol was 
ousted by the Khmer Rouge under “Brother Number One” Pol Pot, who advocated a 
radical form of Marxism (Walque, 2005). The Khmer Rouge emptied the cities, abolished 
money, killed intellectual individuals, banned religions and forced the population of all 
ages into labor camps aiming to enforce an “agriculture first” policy (Chandler, 1992; 
Tully, 2006). In January 1979, with help from the Vietnamese army, the Khmer Rouge 
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era came to an end. The Kampuchean People’s Revolution Party (Later named 
Cambodian People’s Party-CPP) was the sole legal party in Cambodia during the post 
Khmer Rouge from 1979 to 1989, during which the country began the struggle to rebuild 
the nation.  
The Paris Peace Agreement in 1991 marked a watershed moment in Cambodia’s 
history as the transition from an absolute monarchy to a constitutional monarchy 
government and parliamentary representative democracy began around this time. The 
Royal Government of Cambodia (RGC) was created based on the principles of 
democracy and multi-party politics with the first democratic election held in 1993 after 
the collapse of the Khmer Rouge (Guimbert, 2010). Structurally, the government is 
composed of several levels of administration. At the central government level, the royal 
family appoints a monarch as head of state. This position is largely ceremonial. The 
Prime Minister, on the other hand, is selected by the political party with the majority of 
seats in parliament, and serves as the head of the central government for a five year term 
(RGC, 1993). The CPP won all the national elections and Hun Sen has been the Prime 
Minister of Cambodia ever since.  
The Constitution divides Cambodia into 25 provinces and cities (Mom, 2014). 
Each province is composed of districts, which in turn are divided into communes. Each 
commune consists of a group of villages, although villages are not formal administrative 
units. There is a provincial governor as well as district, commune and village chiefs. The 
system of local governance is implemented at the commune (Khum/Sangkat) level. Each 
commune has a council called the Commune Council, elected by the citizens (RGC, 
2001; 2008) to represent citizens and serve the general interests of its commune. It has a 
5-year mandate, which does not necessarily coincide with the central government cycle, 
and which expires when the new Council takes office. During the transitional period, the 
expired Commune Council carries out duties on a daily basis only. Each Commune 
Council has between 5 and 11 councilors depending on its demographic and geographic 
extent. The actual number of councilors for each Commune is determined by a sub-
decree following the proposal by the Minister of the Interior. If warranted, additional 
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councilors can be elected by the same procedures applied to electing other councilors 
(RGC, 2001; 2008). By law, any Cambodian citizen could potentially run for councilor. 
The current political climate in Cambodia is stable with Hun Sen as the Prime Minister 
and His Majesty King Norodom Sihamoni as the monarch.  
2.3 Geographic, Demographics and Climate Profiles of the 
Kingdom of Cambodia 
2.3.1 Geographic and Demographic Characteristics of Cambodia 
According to the Ministry of Planning (MoP, 2008), the Kingdom of Cambodia is 
situated in mainland Southeast Asia in the Lower Mekong region with an area of 181,035 
km2 and lies between parallels of 10oN and 15oN and meridians of 102oE and 108oE. It is 
bordered by Laos PDR and Thailand to the north, the Gulf of Thailand to the south, 
Vietnam to the east, and Thailand and the Gulf of Thailand to the west (MoP, 2008) 
(Figure 2-1). The Ministry of Environment (MoE, 2006) asserts that the physical 
landscape of Cambodia is divided into four regions: the plain region, the Tonle Sap Lake 
region, the plateau and mountain region, and the coastal region. The plain region consists 





Figure 2-1: Map of Cambodia 
(Source: Cartography Unit, Department of Geography, Western University, Canada)  
 In 2013, Cambodia had a total population of 14.7 million (MoP, 2013a) with over 
70% residing in rural settings. The annual population growth rate is estimated at 1.83 and 
the population density is 82 persons per km2 (MoP, 2013a). The sex ratio is 94.2 males 
per 100 females. In terms of religion, it is homogenous with over 95% Buddhist. The 
Khmer Rouge, who was responsible for more than 2 million deaths nationwide between 
1975 and 1979, has shaped the demography dramatically. After the genocide, there was a 
baby boom period in the early 1980s when the country’s crude birth rate (CBD) was 
estimated to be around 48 per 1,000 women (Dasvarma et al., 2002). CBD for the rural 
areas was relatively higher than that of urban areas. Thus, the Cambodian population is 
young and predominantly rural. The dependency ratio measures the number of non-
working age population (0-14 years and 65 years or over) to the working-age population 
(15-64 years old). The dependency ratio for Cambodia was 86 persons per 100 workers in 
1998 and 61 persons per 100 workers in 2008, where a large proportion of the population 
consists of youth of working age (MoP, 2013a). 
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2.3.1 Climate profile of Cambodia 
Temperature: Cambodia has a tropical climate with the average temperature 
ranging from 26 to 30oC. The mean annual temperature for Cambodia has increased 
accompanied by an increase in the frequency of hot days and hot nights (McSweeney et 
al., 2010a, b). Monthly temperature records for Cambodia from 1960 to 2006 were 
retrieved from the UNDP Climate Change Country Profiles data bank (McSweeney et al., 
2010a, b). Monthly temperature data were used to calculate annual minimum and 
maximum temperature. Figure 2-2 shows that both annual minimum and maximum 
temperatures have increased since 1960 at a rate of 0.94oC and 0.89oC per decade, 
respectively.  
The main impact of climate change in this region is a predicted increase of mean 
temperature over most land surface and sea-surface areas. This leads to altering the 
hydrologic cycle including changes in evaporation and evapotranspiration thus, changes 
in rainfall patterns. Higher temperatures are likely to lead to an increase in drought 
conditions in some areas, as less rainfall and increased evaporation combine with reduce 
surface water availability. Several climate projection models have been designed for the 
climate in Southeast Asia. For instance, the Global Climate Models projections show that 
the mean annual temperature is expected to increase by 0.7 to 2.7oC by 2060s and by 1.4 
to 4.3oC by 2090 (McSweeney et al., 2010a, b). The projections further indicate 
substantial increases in the frequency of hot days and nights. Similarly, IPCC predicts 
temperature increases in the Southeast Asia region in the range of 1.5oC to 3.7oC for the 
period of 2031 and 2100 (MoE & UNDP, 2011). This indicates that the country and the 
region are likely to experience more negative impacts of climate change, such as 
droughts, storm surges and heat waves (Boening et al., 2012; Chotamonsak et al., 2011; 
Preston et al., 2006; Stocker et al., 2013). Heat waves have been associated with both 
increased morbidity and mortality (Hertel et al., 2009; McMichael et al., 2008; WHO, 




Figure 2-2: Annual Minimum and Maximum Temperature from 1960 to 2006 
(Source: UNDP Climate Change Country Profiles (McSweeney et al., 2010b)) 
 
 
Figure 2-3: Total Annual Rainfall for Dry and Rainy Season from 1960 to 
2006 
(Source: UNDP Climate Change Country Profiles (McSweeney et al., 2010b))  
Precipitation: Cambodia has a tropical climate and is subject to both southeast 
and northwest monsoons. The southeast monsoon (rainy monsoon), extends from May to 
October, when the wind direction is from the Gulf of Thailand towards the continental 
land mass bringing precipitation (MoE, 2006). With the rising temperature projected by 
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patterns will likely fluctuate in both intensity and duration (MoE & UNDP, 2011). This 
puts the population, especially those who engage in climate sensitive livelihoods, at 
greater exposure to the negative impacts of climate change such as flooding or storms.  
Cambodia monthly rainfall data from 1960 to 2006 were retrieved from the 
UNDP Climate Change Country Profiles data bank (McSweeney et al., 2010a, b). 
Rainfall for Cambodia does not show any consistent changes since 1960 (Figure 2-3). 
However, precipitation will be directly impacted by changes in atmospheric circulation 
and increases in water vapor and evaporation associated with warmer temperatures (MoE 
& UNDP, 2011). This will result in an overall increase in precipitation, though the 
magnitude of this increase is uncertain (McSweeney et al., 2010a, b), and most models 
agree that precipitation will increase the most over high-latitude regions, while 
precipitation will decrease in most subtropical areas. Equatorial regions, however, show a 
high level of uncertainty (MoE & UNDP, 2011).  
2.3.2 Cambodia Climate Change Responses 
	   As part of global efforts to address climate change, the government acceded to the 
United Nations Framework Convention on Climate Change  (UNFCCC) in December 
1995 and ratified the Convention in December 1996. The nation began its first climate 
change related three-year project in 1999 with the aim to prepare the Initial National 
Communication (INC) to the UNFCCC. The first INC report was developed in 2002 and 
the second report was developed in 2011 by the Ministry of Environment (MoE, 2013). 
Cambodia established the National Climate Change Committee (NCCC) in 2006. This 
committee has the mandate to determine national policies and strategies to participate in 
climate change negotiation at an international level. As a high level inter-ministerial 
mechanism, NCCC is composed of senior policy-makers from 19 ministries, agencies 
and the Department of Climate Change (MoE, 2013).  
	   At the fifth Conference of Parties (COP) meeting in Bonn, Germany in 1999, 
adaptation was among the three other priorities that were identified by the Joint Liaison 
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Group (JLG), an informal forum exchanging information and exploring opportunities for 
the Conventions. The National Adaptation Programs of Action (NAPAs) was developed 
for the least developed countries of the UNFCCC. The Cambodia NAPA project, which 
acts as the political framework for the NCCC, was first to be developed in 2003 and was 
finalized in 2006 and focuses on agriculture, water resources, rural development and 
human health (Cuccillato et al., 2013; Käkönen et al., 2014; MoE, 2013). The core 
objectives of the Cambodian NAPA are: “to understand the characteristics of climate 
hazards; to understand coping mechanisms to climate hazards and climate change at the 
grassroots level; to understand existing programs and institutional arrangements for 
addressing climate hazards and climate change; and to identify priority adaptation 
activities to climate hazards and climate change” (MoE, 2013:2). Part of the national and 
global effort to address continuing climate change issues, the Cambodia Climate Change 
Strategic Plan (CCCSP) 2014-2023 was developed during the current term of the 
government with a view to addressing both near and long term climate change related 
issues. The CCCSP consists of eight strategic objectives: promoting climate resilience 
through improving food, water and energy security; reducing gender vulnerability and 
health risks; ensuring climate resilience of critical ecosystem, biodiversity and protected 
areas; promoting low carbon planning and technologies; improving capacities, knowledge 
and awareness for climate change responses; promoting adaptive social protection and 
participatory approaches; strengthening collaboration and coordination; and 
strengthening collaboration and active participation in regional and global climate change 
processes (RGC, 2013:13-18). It is divided into three phases for implementation: the 
immediate, the medium and the long term (RGC, 2013).  
2.3.3 Current Situation and Socio-Economic Profiles 
Although the country has achieved substantial progress in political stability, 
security and social order since the collapse of the Khmer Rouge in 1979, Cambodia 
remains one of the poorest countries within the region and is listed as a least developed 
country (LDC) by the United Nations (MoP, 2014). Cambodia’s economy consists of 4 
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main sectors: garments, tourism, construction and agriculture. Agriculture remains a 
crucial part of the country’s economy where growth in this sector is largely driven by 
crops (paddy and non-paddy), livestock and fisheries both inland and coastal (Guimbert, 
2010). The income per capita was USD$ 1,000 in 2013. The Gross Domestic Product 
(GDP) has grown at 6 to 7% annually since the 1990s. However, according to the 
Cambodia Socioeconomic Survey in 2009, 23% of the population survives below the 
poverty line (MoP, 2013b).  
To address poverty issues, the Royal Government of Cambodia (RGC) adopted a 
comprehensive reform agenda called the “Rectangular Strategy” in 2003. The strategy, as 
the name suggests, was built on four fundamental pillars: (i) creating high economic 
growth and enhancing the nation’s competitiveness; (ii) creating employment; (iii) 
improving social equity; and (iv) increasing the effectiveness of the public sector. The 
Rectangular Strategy phase II (2008-2013) and phase III (2014-2018) include the focus 
on the strengthening of natural resource conservation and taking serious action against 
illegal natural resource extractors, effective management of protected areas and climate 
change actions (RGC, 2013). 
2.3.4 Disease and Health Profiles of Cambodia 
According to the WHO and the UN partners, the health care sector in Cambodia 
has made significant progress in recent years accompanied by improvements in many 
health indicators (Global Health Observatory, 2015). For instance, the population using 
improved water and sanitation has increased from below 20% in 1990 to about 60% in 
2013. Life expectancy has also improved steadily for both sexes although females still 
have a relatively higher average life expectancy. Deaths due to HIV reduced from 39 to 
17 per 100,000 people, whereas malaria-related deaths declined from 13.2 to 1.7 per 
100,000 people.  
However, progress toward achieving the health-related Millennium Development 
Goals (MDGs) has thus been mixed, with MDG4 and 5: reducing child mortality and 
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improving maternal health are particularly at risk. While under-five mortality and 
maternal mortality rates are declining, there remains a wide gap between rural and urban 
areas. Limited access to quality health care, especially in Maternal and Child Health 
(MCH) in rural and remote areas, and the lagging improvement in the Maternal Mortality 
Ratio were driving forces behind the strategies announced in the second Health Strategic 
Plan 2008-2015, and in the declaration of a Fast Track Initiative in MCH in October 2008 
(Global Health Observatory, 2015).  
Situated in the tropic coupled with poverty, infectious disease remains one of the 
top causes of Disability Adjusted Life Years (DALYs) in Cambodia and the disease 
distribution vary across geographic areas (Global Health Observatory, 2015). With a 
projected shift in both macro and micro climate patterns in the region, it is expected that 
the number of infectious disease incidents will rise (MoE & UNDP, 2011). This puts 
those who are already vulnerable to greater risk of climate related health outcomes.   
2.3.5 Coastal Provinces 
The Cambodian coastal zone is approximately 435km stretching along the 
northeastern shore of the Gulf of Thailand between the Thai and Vietnamese borders 
(Figure 2-1). It consists of four provinces: Kampot, Kep, Kok Kong and Preah Sihanouk 
and 64 offshore marine islands. The total coastal area is between 17,791km2 and 
18,477km2 with a total population of 1.02 million and an annual growth rate of 1.26 in 
2013 (Table 2-1) (MoP, 2013a). Cambodia’s coastal zone consists of deep seaports, 
beaches, aquatic resources such as fish, mangrove forests, seagrass and coral reef, and 
therefore plays an extremely important role in the country’s development supporting 
transport, tourism, fisheries and agriculture (MoE, 2014).  
Cambodia’s coastal zone, largely influenced by the monsoon system, is one of the 
areas most vulnerable to climate change especially over the past 10 years (Marschke et 
al., 2014; Rizvi & Singer, 2011; Yusuf & Francisco, 2009). It ranked sixth in the 2012 
Maplecroft Climate Change Vulnerability Index (MoE, 2014) because of poor levels of 
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infrastructure, a very low level of adaptation capacity and more importantly, the high 
percentage of the population engaged in climate sensitive occupations (MoE, 2014). The 
vulnerabilities, which vary from province to province, include floods, storm surges and 
heavy rainfall, increase in temperature, elevated sea-level which leads to sea water 
intrusion and salinity, and drought. Extreme climatic events recorded over the past five 
years included heavy rain and electrical storms hitting the coastal zones in 2008 (Vong, 
2008); a tropical storm in September 2009 with up to two-meter high waves brining 
heavy rain and lightning resulting in floods in some parts of the four coastal provinces 
(Chhay, 2009); tropical storm Haima, which originated in the South China Sea with wind 
speeds between 41 and 63 kilometres per hour, brought heavy rain and flash floods that 
hit coastal Cambodia as well as the northern and northeaster highlands part of the country 
in June 2011 (Sherrel & Kim, 2011). These extreme climate phenomena have a 
significant impact on both paddy and non-paddy agriculture, and communities whose 
livelihoods depend on fisheries, and socio-economic development of coastal residents 
(Marschke et al., 2014; MoE & UNDP, 2011; MoE, 2013; MoE, 2015a-d). 
 
Table 2-1: Coastal Province Profiles 
Province Kampot Kep Kok Kong Preah Sihanouk Cambodia 
Total Areas (km2) 4,687 188 11,008 2,614 181,035 
Total Population 611,557 38,701 122,263 250,180 14,676,591 
Population Density 125 115 12 129 82 
Population Growth Rate 0.86 1.58 0.80 2.44 1.83 





2.3.5.1 Kampot Province  
Kampot shares border with Kampong Speu and Kok Kong provinces to the North; 
Takeo, Kep province and Vietnam to the East; Presh Sihanouk province to the West; and 
45 km coastline to the South (Figure 2-1). Kampot consists of eight districts divided into 
92 communes, which is further divided into 477 villages. As of 2013, Kampot province 
has a total population of 611,557 over 4,687 km2 area (MoP, 2013a), which brings 
population density to the second highest (125 persons per km2) in the coastal region and 
higher than the national average of 82 persons per km2 (Table 2-1). The majority of the 
population are engaged in subsistence agriculture and farming, as the province has the 
largest rain-fed agricultural and rice farming area compared with the rest of the provinces 
in the coastal region (Table 2-1). Due to rain-fed agriculture and rice farming practices, 
Kampot province has been hardest hit in terms of climate change impacts such as drought 
and floods from storm surges over the past years (MoE, 2015a). For instance, storms 
affected around 5600 households in 2011. Floods destroyed around 8400 ha and 6470 ha 
of rice fields in 2011 and 2012, respectively in the province (MoE, 2015a; Mom, 
2012a,b). Although sea-water intrusion is not a great concern for Kampot province at the 
moment, agricultural production and rice farming are reduced due to poor soil quality and 
salinity. This problem is bound to be exacerbated by the rise of sea-levels (MoE, 2015a). 
2.3.5.2 Kep Province 
Kep province consists of both Kep Archipelago and Kep mainland, which is 
surrounded entirely by Kampot province and the smallest province in the country with 
188 km2 area. Kep mainland is divided into two districts, while Kep Archipelago consists 
of 13 tiny islands located on the South and East side of Kep mainland. Kep province has 
a total population of 38,701 as of 2013 (MoP, 2013a). Kep has the third highest 
population density in the coastal region at 115 persons per km2, which is higher than that 
of the nation (82 persons per km2) (Table 2-1). High population density areas are 
generally exposed to and are more vulnerable to climate change impacts. Kep province’s 
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population growth rate is the second highest in the region at 1.55. High population 
density coupled with elevated population growth rate makes the province even more 
vulnerable to climate change impacts. Geographically, it is located on low land and close 
to the sea (Figure 2-1), which poses vulnerabilities to storm surges, floods, droughts and 
groundwater contamination (MoE, 2015b). Droughts affected around 150 households and 
15ha of agricultural land areas in 2012 (MoE, 2015b).  
2.3.5.3 Kok Kong Province 
Kok Kong is located on the Southwestern part of the country, border Presh 
Sihanouk province to the East; Gulf of Thailand and Thailand to the West, Pursat 
province to the North and Presh Sihanouk province to the South (Figure 2-1). It consists 
of seven districts representing 29 communes, which are further divided into 116 villages. 
The total population of Kok Kong province in 2013 was 122,263 and the total land area is 
11,008 km2 (MoP, 2013a). The province has more mangrove forests than the other three 
coastal provinces, and consequently the majority of the inhabitants are fishers or 
fishmongers. The Ministry of Environment rated Kok Kong province as highly 
vulnerable to climate change, with the highest vulnerabilities related to households, 
fisheries, aquaculture, farming and livelihoods. Croplands, rice fields and animals located 
along the coastline are sensitive to seawater intrusion and high tide especially during 
November and December. Aquaculture is also affected when there is too much rain 
(storms surges). Floods resulted from storm surges destroyed about 168 ha and 516 ha of 
agricultural area in 2011 and 2012, respectively (MoE, 2015c). Although drought is not 
the main issue of concern in Kok Kong province, long spells of dry season could affect 






2.3.5.4 Preah Sihanouk Province 
Presh Sihanouk province, shares border with Kampot and Kampong Speu 
provinces to the East; Gulf of Thailand to the West; Kok Kong province to the North; and 
Gulf of Thailand to the South (Figure 2-1), consists of four districts and 26 communes. 
Those communes are furthered divided into 109 villages. The province has deep-water 
seaport and a number of well-developed beaches act as tourist attraction sites. Preah 
Sihanouk has the highest total population (250,180 people) over 2,614 km2 land area 
(MoP, 2013a). Compared with the other three provinces in the coastal region, Preah 
Sihanouk has the highest population density (129 persons per km2) (Table 2-1). The 
province also has the highest population growth rate of 2.44 in the region and higher than 
the national average (1.83). The majority of the population engages in service-related 
work, farming and fishing. Preah Sihanouk province’s environmental issues of concern 
include flooding, saline intrusion, storm surges, beach erosions and sea level rise (MoE, 
2015d). Storms and storm surges are the main concern in Preah Sihanouk, especially in 
Prey Nob district, because they disturb livelihoods such as fishing and fish processing, as 
well as cultivation. Fruit and rice crops are destroyed and beaten down by storms. The 
production of rice and crops is also affected by poor soil quality and salinity due to sea 
water intrusion into groundwater (MoE, 2015d).  
 
2.4 Summary 
Cambodia, especially, over the past 10 years has experienced abrupt changes in 
climate including more frequent severe storms, floods and droughts resulting in fatalities 
and economic loss. Coastal populations, in particular, have experienced greater impacts 
of climate change due to the limited ecosystem services that people rely on and to the 
unique location of the coast, where it receives impacts coming from both inland and the 
sea. Climate prediction models suggest that increasing temperatures in these regions are 
likely to exacerbate these impacts including increasing infectious disease incidents, 
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which remains one of the top causes of DALYs in Cambodia. Understanding the complex 
relationship among experience and perception of climate change, adaptive response and 
ultimately perceived health status in the context of the human-environment interactions 
remain both a policy and a research challenge. This thesis attempts to understand such 
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3. FIRST-HAND EXPERIENCE OF EXTREME CLIMATE 
EVENTS AND HOUSEHOLD ENERGY CONSERVATION 
IN COASTAL CAMBODIA  
3.1 Introduction 
Perhaps one of the most challenging problems confronting society presently is the 
impact of climate change, which is “larger, more complex, and more uncertain than any 
other environmental problem” (Tol, 2009:29). According to the Inter-governmental Panel 
on Climate Change (Edenhofer et al., 2014), the consequences of climate change for 
humans and natural ecosystems, including the frequency and magnitude of extreme 
events such as windstorms, rainstorms, droughts, floods and heat waves, are already 
apparent and increasing. Developing countries are more likely to experience more of the 
consequences of climate change, even though their contributions to the problem are 
almost negligible. Not surprisingly, Cambodia has also been experiencing more frequent 
and extreme climate hazards including storms, rainstorms, floods and droughts in recent 
years (Resurreccion & Sajor, 2008). The fact that a large proportion of the Cambodian 
population depends on climate sensitive industries like rural agriculture and fisheries 
makes them especially vulnerable to climate change (MoE, 2006).  
Greenhouse gas emissions from human activities are the most significant driver of 
observed climate change since the mid-20th century (Edenhofer et al., 2014; Ledley et al., 
1999). The presence of greenhouse gases in the atmosphere has both positive and 
negative effects. On the positive side, greenhouse gases keep the earth habitable. In fact, 
without greenhouse gases in the atmosphere, the average global temperature would be 
about 30oC colder than it is now (-18oC compared to +12 oC). Excessive greenhouse 
gases, on the other hand, make the earth equally uninhabitable. Average temperatures that 
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are too high lead to more severe and more frequent storms, floods, droughts and elevated 
sea-level due to the melting of polar ice (Ledley et al., 1999).   
Total anthropogenic greenhouse gas emissions have continued to increase over 
the past few decades. Some scholars suggest that this contributes to an overall increase of 
the earth’s average temperature by 0.2oC per decade following a business as usual 
emission scenario (Edenhofer et al., 2014). In response, governments worldwide are 
designing and implementing programs in order to adapt to and mitigate the effect of 
climate change (Dienes, 2015). According to the IPCC, mitigation is defined as “human 
interventions to reduce the sources or enhance the sinks of greenhouse gases” (Edenhofer 
et al., 2014:3) Steps to mitigating greenhouse gas emissions are possible at every scale of 
development, and can affect projects as small as improving a cook stove design, or as 
complex as designing a high-tech subway system in a city. Although they come in 
different shapes and forms and often at different scales, mitigation actions can be 
categorized into two types: private and public (Pattberg & Stripple, 2008). While the 
former is often performed in private households (agency level), the latter refers to 
activities beyond the household scale (institutional level). This chapter focuses on private 
actions—household energy reduction. 
Energy conservation at the household level has been a topic of interest since the 
1970s (Abrahamse et al., 2005; O'Neill & Chen, 2002). Climate change and negative 
impacts on human beings and biodiversity are the main reasons for studying energy 
conservation (Gardner & Stern, 2002; Stern, 1992; Van der Werff & Steg, 2015). 
Household energy use is among the major contributors to the emission of greenhouse 
gases and consequently, global warming, which makes it an important target worldwide. 
It accounts for at least 5% and perhaps as much as 25% of the total emission of 
greenhouse gases depending on the geographical region (Abrahamse et al., 2005). 
Therefore, household energy dynamics cannot be ignored if the aim is to direct human 
behavior towards more sustainable household energy use (Liu et al., 2013). In Cambodia, 
household energy use is on the rise and is projected to increase by 190% between 2007 
and 2030 (Ministry of Industry, Mining and Energy-MIME, 2007). Factors contributing 
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to this increase include technological advancement (e.g. energy-intensive appliances), 
economic growth such as increasing household incomes, and demographic factors such as 
increasing population (MIME, 2007).  
According to the literature on household energy conservation, there are two 
distinctions between household energy-conservation activities: efficiency investments 
(e.g., the installation of thermal insulation in the walls or roofs) and curtailments (e.g., 
turning off lights, electrical devices when leaving the room) (Gardner & Stern, 2002; 
Urban & Ščasný, 2012). The literature also offers insight into the motivation for people to 
limit their household energy use. Research tells us that pro-environmental individuals are 
more likely to engage in curbing household energy consumption due to the desire to 
forestall the experience of negative consequences of a changing environment (Urban & 
Ščasný, 2012). Household energy conservation behavior is also habitual or financially 
motivated (Brandon & Lewis, 1999; Kaiser & Wilson, 2004; Lorenzoni et al., 2007; 
Whitmarsh, 2009). Further, first-hand or previous experience of climate-induced hazards 
not only affects how individuals perceive risks but it also influences their behavioral 
responses (Baldassare & Katz, 1992; Whitmarsh, 2008). Therefore, people who have 
first-hand experiences of climate hazards are likely to be more concerned about the 
consequence of environmental change and thus, more inclined to engage in sustainable 
behavior—reducing household energy consumption (Spence et al., 2011). Regardless of 
the reasons, however, household energy reduction has contributed to greenhouse gas 
reductions, which ultimately contributes to the mitigation of global warming. Although 
energy consumers do not necessarily recognize it, the link between household energy 
conservation and climate change is clearly identifiable. It was for this reason that 
household energy conservation became one of the first sustainability issues to be 
addressed by local and national policies in the Agenda 21 framework (Brandon & Lewis, 
1999).   
Coastal Cambodia has witnessed more frequent and severe storms, floods and 
droughts, resulting in considerable fatalities and significant economic losses especially in 
recent years (Resurreccion & Sajor, 2008). These climatic events are linked to climate 
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change (Edenhofer et al., 2014).  Based on the research into motivations behind 
efficiency curtailments, it is logical to expect that coastal residents would adapt and 
change their behavior toward energy conservation. However, examination of the 
literature suggests that there is a research gap around the linkages of experiences of 
extreme climate events and household energy consumption (Spence et al., 2011). In order 
to fill this knowledge gap, this chapter empirically assesses the association between first-
hand experience of climate hazards and household energy conservation behavior among 
coastal residents in Cambodia.  
3.2 Theoretical framework: Direct Personal Agency 
Bandura’s Social Cognitive Theory (Bandura, 1986) will be used to understand 
the relationship between first-hand experience of extreme climate events (floods, storms 
and droughts) and household energy conservation behavior. According to Redding et al. 
(2000), Social Cognitive Theory is the most comprehensive model of human behavior yet 
proposed because it takes into account of environmental and social factors in addition to 
individual attributes. It emphasizes the reciprocal interaction between humans and their 
changing environment and how people learn and behave in response to this change in the 
environment. Social Cognitive Theory distinguishes among three modes of agency: direct 
personal, proxy and collective (Bandura, 2001). While proxy agency relies on others to 
act on one’s behest to secure desired outcomes, collective agency is exercised through 
socially coordinative and interdependent effort. Direct personal agency is the focus of 
this study as it addresses the link between previous experience and behavioral responses 
to the changing environment (see Paul, 2012). Direct personal agency uses individual’s 
past experiences, which influence reinforcements, expectations, and expectancies, as key 
determinants of whether and why individuals engage in certain behaviors. Past 
experience is the most important source of information about behavior control according 
to Bandura (2001). It stands to reason that perceived behavior control could play an 




3.3.1 Data and Participants 
Data for this study were collected from April to September 2013 in four coastal 
provinces: Kampot, Kep, Kok Kong and Presh Sihanouk (Figure 2-1). Data on list of 
districts, communes and villages were derived from the Cambodia 2008 Census database. 
Using a multi-stage random sampling technique, a total of 1823 adult residents were 
surveyed from 39 villages in 17 communes in nine districts in four Cambodian coastal 
provinces. Non-response rate was less than 1% (eight participants). Time constraints 
were the major reason why those participants decided not to participate. Once the 
sampling frames were developed, five research assistants and I held meetings with village 
chiefs to go through the village map and to conduct random sampling for each village 
through aerial sampling using the village map. The village chiefs were involved in 
sampling by guiding us through the map. Both oral and written consent was obtained 
from each participant prior to the interviews. Ethical approval was obtained from 
Western University Non-medical Research Ethics Board in Canada and National Ethics 
Committees (NEC) in Cambodia prior to the study. Five skilled interviewers were 
recruited to conduct the surveys and interviews. A two-day training on study objectives, 
survey material, sensitivity and confidentiality of the research was provided to the 
research assistants prior to the study. Based on the eligibility criteria, participants 
recruited were 18 years of age or older. Double data entry was done using Epi Data 3.1 to 
minimize non-sampling bias.  
3.3.2 Measures 
Measures were operationalized to examine the relationship between previous 
experience of climate hazard events and household energy use, and how this link is 
modified when climate change awareness and compositional and contextual factors are 
taken into account. The dichotomized dependent variable is ‘reduced household energy 
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consumption or not’ after experiencing climate-related hazard events. Household energy 
reduction techniques adopted by participants included switching or reducing the amount 
of liquefied petroleum gas, reducing the amount of firewood or charcoal, reducing the 
quantity of trees cut for firewood, and turning off electrical devices when not in use. The 
main predictor variable is first-hand experience of climate hazards, which was captured 
by 2 questions relating to participants’ experience of floods and storm events and 
droughts in the past 5 years. Besides the focal independent variable, other climate change 
awareness variables were used as covariates. The covariates included the following 
question: ‘Have you noticed changes in ambient temperature over the past 5 years? 
(Yes/No)’, ‘Have you noticed changes in both starting and ending time of rainfall in the 
past 5 years? (Yes/No)’, ‘How would you describe the rate at which the environment is 
changing? (No Change, Slowly, Rapidly, Very rapidly)’, and ‘Do you think anything can 
be done to prevent further environmental change (Yes/No)’? To account for recall bias, I 
made the decision to choose past 5 years of their experience with climate change. 
Compositional factor, including biosocial and sociocultural variables, was also 
accounted for in the analyses. Biosocial characteristics are those that underlie biological 
or physical components, including age, gender and ethnicity (Pol & Thomas, 2013). Age 
was categorized into six groups including 18-24, 25-34, 35-44, 45-54, 55-64 and 65+. 
Ethnicity was not considered in this study because it is almost homogenous in Cambodia. 
Socio-cultural characteristics included education level (no education=0, primary=1, 
secondary=2 and higher=3), marital status (single=0 vs. non-single=1), employment 
(unemployed=0, employed=1) and household income (≤USD$100/month=0, 
>USD$100/month =1). Contextual factor comprises of place of residence (urban=0 vs. 
rural=1) and regions variable, which consisted of 4 provinces, captured 
regional/provincial differences in terms of reducing household energy consumption 





3.3.3 Data Analysis 
 Descriptive, bivariate and multivariate analyses were executed in Stata version 13. 
Under the assumption of binary response, there are several potential alternatives 
including the logit model, probit model and complementary log-log model.  Both logit 
and probit links have the same property, which is link [π(x)] = -link [1-π(x)]. This means 
that the response curve for π(x) has a symmetric appearance about the point π(x) =0.5 and 
so π(x) has the same rate for approaching 0 as well as for approaching 1. When the data 
given is not symmetric in the [0, 1] interval, and increases slowly at small to moderate 
value but increases sharply near 1, as in the case of the outcome variable in this study, a 
complementary log-log link function is appropriate. In this study, the reduction of 
household energy consumption (“Yes”: 70.6%, “No”: 29.4%) exhibits asymmetry. 
Therefore, logit and probit models that rely on (50%, 50%) curves are considered 
inappropriate. The complementary log-log model gives a better representation (Skrondal 
& Rabe-Hesketh, 2004) and was, therefore, used for the analysis. The complementary 
log-log regression models in this study are built under the assumption of independence of 
subjects, but the cross-sectional survey has a hierarchical structure with respondents 
nested within survey clusters (households are nested within communes, which are nested 
within districts and then provinces), which could potentially bias the standard errors. 
Stata 13 has the capacity to address this problem. It is used by imposing on our models a 
‘cluster’ variable, that is, the identification numbers of respondents at the cluster level. 
This in turn adjusts the standard errors (SE) producing statistically robust parameter 
estimates. Table 3-1 shows descriptive and bivariate analysis of the outcome and 
explanatory variables used in this study and Table 3-2 shows multivariate analyses.  
3.4 Result 
Descriptive and bivariate analyses of the predictor variables are shown in Table 3-
1. Close to 71% of respondents reported reducing household energy consumption. Sixty-
two percent of the participants experienced flood and storm events fewer than 5 times and 
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33% of respondents experienced flood and storm events 5 times or more over the past 5 
years. Close to 47% of respondents experienced drought in the past 5 years. Over 95% 
noticed changes in the ambient temperature over the past 5 years. Close to 75% of 
respondents noticed changes in both starting and ending time of the rainy season. Ninety-
five percent of respondents reported that the environment is changing. About 40% of 
participants believed that something could be done to prevent further environmental 
change. Close to 69% of respondents were female. The majority of respondents were 
between 24-54 years old. About half of the respondents have completed primary 
education. Most respondents (94%) were married. About 84% of respondents were 
employed and the same percentage earned over USD$100 monthly household income. 
About 72% of respondents resided in rural areas, and 28% of respondents were in 
Kampot province, 16% were in Kep province, 33% were in Kok Kong Province and 23% 
were in Preah Sihanouk province (Table 3-1).  
Results of the bivariate analysis are in Table 3-1. Respondents who experienced 
flood and storm events more than 5 times over the past 5 years were more likely (OR= 
1.32, p<0.05) to report reduced household energy consumption compared with those 
without previous experience of floods or storms. Likewise, those who experienced 
droughts in the past were more likely (OR=1.71, p<0.001) to report reduced household 
energy consumption compared with those without previous experience of drought over 
the past 5 years. Those who noticed changes in ambient temperature over the past years 
were also more likely (OR=1.51, p<0.01) to report reducing energy consumption 
compared with their counterparts who did not notice any changes. Respondents who 
noticed changes in the starting and ending time of the rainy season were more likely 
(OR=1.26, p<0.001) to report reducing energy consumption. Those who described the 
environment as changing were more likely (OR=1.35, p<0.001) to report reducing 
household energy consumption. Respondents in the 55 and 64 age group were 33% more 
likely (OR=1.33, p<0.05) to report reducing household energy consumption compared to 
their counterparts who are 18-24 years old. Compared with those who were from Kampot 
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province, an agricultural and farming province, those who were from other provinces 
were more likely to report reducing household energy use (Table 3-1). 
 
Table 3-1: Descriptive and Bivariate Logistic Regression Analysis on 
Reducing Household Energy Consumption in Coastal Cambodia (N=1823) 
Predictor Variables % Bivariate Logistic   
Regression 
OR SE 
Frequency of Experience Floods or Storms in the Past 5 Years    
None 5.3 1.00 1.00 
< 5 times 61.8 1.23 0.17 
>5 times 32.9 1.32* 0.19 
Experienced Drought in the Past 5 Years    
No 53.2 1.00 1.00 
Yes 46.8 1.71*** 0.10 
Noticed Changes in Ambient Temperature over the Past 5 Years    
No 4.0 1.00 1.00 
Yes 96.0 1.51** 0.24 
Noticed Changes in Starting and Ending Time of Rainfall over the Past 5 
Years    
No 25.5 1.00 1.00 
Yes 74.6 1.26*** 0.09 
Described the Rate at Which the Environment is Changing    
No Change 5.0 1.00 1.00 
Change (slowly, rapidly & very rapid) 95.0 1.35*** 0.12 
Believed that Something Can Be Done to Prevent Further Environmental 
Change    
No 59.5 1.00 1.00 
Yes 40.5 0.98 0.01 
Compositional Factor    
Gender    
Male 31.1 1.00 1.00 
Female 68.9 0.89 0.06 
Age    
18-24 9.3 1.00 1.00 
25-34 23.2 1.25 0.14 
35-44 19.7 1.18 0.14 
45-54 22.1 1.12 0.13 
55-64 16.2 1.33* 0.16 
65+ 9.5 1.23 0.17 
Education    
No 19.9 1.00 1.00 
Primary Education 50.3 1.05 0.08 
Secondary Education 18.6 1.05 0.10 
Higher Education 11.2 1.02 0.11 
Marital Status    
Single 5.9 1.00 1.00 
Married 94.1 1.07 0.07 
Occupation    
Non-Employed 15.8 1.00 1.00 
Employed 84.2 0.99 0.03 





In the multivariate analyses (Table 3-2), independent variables were grouped into 
3 different models based on the research questions and theory. Model I predicts 
household energy consumption using first-hand experiences of climate hazards. Model II 
presents how this relationship is modified when residents’ awareness of climate change 
and their self-reported experience of changes in ambient temperature are considered. In 
Model III, compositional and contextual factors such as age, gender, education, marital 
status, employment, household income, place of residence and regions were introduced to 
ascertain any further changes to the relationship in Models I and II.  
In Model I, there was a positive relationship between previous experience of 
climatic hazard events and reduced household energy consumption. Respondents who 
experienced flood and storm events in the past 5 years were more likely to report 
reducing household energy consumption (Table 3-2). Similarly, those who experienced 
droughts in the past 5 years were 80% more likely (OR=1.80, p<0.001) to report reducing 





≤  USD$ 100/month 15.8 1.00 1.00 
> USD$ 100/month 84.2 0.96 0.03 
Contextual Factor    
Place of Residence    
Urban 28.5 1.00 1.00 
Rural 71.5 0.89 0.05 
Regions    
Kampot 28.6 1.00 1.00 
Kep 15.9 1.28*** 0.12 
Kok Kong 32.4 1.24*** 0.10 
Preah Sihanouk 23.1 1.59*** 0.13 
* p<0.05 & *** p<0.001 OR=Odds Ratio, SE=Standard Error 
The outcome variable is reduced household energy consumption (70.6% Yes and 29.4% No) 
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Table 3-2: Multivariate Logistic Regression Analysis on Reducing Household 











OR SE OR SE OR SE 
Frequency of Experience Floods or Storms in the Past 5 
Years 
    
  
None 1.00 1.00 1.00 1.00 1.00 1.00 
< 5 times 1.53*** 0.21 1.51 0.33 1.39 0.31 
>5 times 1.77*** 0.26 1.74** 0.39 1.65** 0.37 
Experienced Drought in the Past 5 Years       
No 1.00 1.00 1.00 1.00 1.00 1.00 
Yes 1.80*** 0.11 1.82*** 0.13 1.96*** 0.13 
Noticed Changes in Ambient Temperature over the Past 5 
Years 
    
  
No   1.00 1.00 1.00 1.00 
Yes   3.27* 1.97 3.08* 1.84 
Noticed Changes in Both Starting and Ending Time of 
Rainfall over the Past 5 Years 
    
  
No   1.00 1.00 1.00 1.00 
Yes   1.54*** 0.12 1.50*** 0.13 
Described the Rate at Which the Environment is Changing       
No Change   1.00 1.00 1.00 1.00 
Change (slowly, rapidly & very rapid)   1.52*** 0.19 1.52*** 0.19 
Believed that Something Can Be Done to Prevent Further 
Environmental Change 
    
  
No   1.00 1.00 1.00 1.00 
Yes   0.87 0.06 0.99 0.01 
Compositional Factor       
Gender       
Male     1.00 1.00 
Female     0.83*** 0.05 
Age       
18-24     1.00 1.00 
25-34     1.21 0.15 
35-44     1.12 0.14 
45-54     1.04 0.13 
55-64     1.19 0.16 
65+     1.09 0.18 
Education       
No     1.00 1.00 
Primary Education     1.04 0.09 
Secondary Education     0.98 0.10 
Higher Education     1.03 0.12 
Marital Status       
Single     1.00 1.00 
Married     1.06 0.09 
Occupation       
Non-Employed     1.00 1.00 
Employed     1.00 0.03 
Household Income       ≤  USD$ 100/month     1.00 1.00 
> USD$ 100/month     0.93* 0.33 
Contextual Factor       
Place of Residence       
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The relationship between previous experience of climate hazard and household 
energy reduction remained robust after accounting for theoretically relevant factors in 
models II and III. Participants who noticed changes in ambient temperature over the past 
years were more likely (OR=3.27, p<0.05) to report reducing household energy 
consumption. Likewise, respondents who noticed changes in the starting and ending time 
of rainfall were more likely (OR=1.54, p<0.001) to report reducing household energy 
consumption. Respondents who described the environment as changing were more likely 
(OR=1.52, p<0.001) to report reducing household energy consumption. 
After accounting for compositional and contextual factor in Model III, the 
relationship between both previous experience of climate hazard events and awareness of 
climate change and the likelihood of reporting reduced household energy consumption 
remained robust (Table 3-2). Furthermore, female respondents were 17% less likely 
(OR=0.83, p<0.001) to report reducing household energy consumption compared to 
males. Similarly, those with less than USD$ 100 monthly income household were less 
likely (OR=0.93, p<0.05) to report reducing household energy consumption. Rural 
residents less also likely (OR=0.85, p<0.05) to report reducing household energy 
consumption compared with their urban counterparts. Lastly, compared with individuals 
from Kampot province, those who were from different coastal provinces were more 




Urban     1.00 1.00 
Rural     0.85* 0.06 
Regions       
Kampot     1.00 1.00 
Other Provinces     1.01*** 0.02 
       
Constant 0.59*** 0.08 0.13*** 0.08 0.13** 0.08 




This chapter examined whether first-hand experience of extreme climate events 
such as floods and droughts has any effect on household energy conservation behavior in 
coastal Cambodia. The study is situated within the Social Cognitive Theory of Bandura 
(1986) whereby direct personal agency of previous experience (first-hand experience) is 
used to explain household energy conservation behavior. Respondents to this study who 
experienced floods, storms and droughts in the past 5 years were more likely to report 
reduced household energy consumption. This finding is consistent with the work of 
Spence et al. (2011) who found that flood victims in the United Kingdom showed more 
willingness to reduce household energy consumption. However, other studies have shown 
that the connection between first-hand experience of extreme climate events and 
household energy conservation is rather complex and inconclusive. For instance, studies 
showed that self-reported motivations for energy conservation tend to be unconnected to 
climate change (Carlsson et al., 2012; DEFRA, 2002; Poortinga & Pidgeon, 2003; Norton 
& Leaman, 2004; Stern, 1992). Other studies have indicated that for most individuals, 
energy consumption is habitual, financially motivated and an integral part of their 
everyday life (Brandon & Lewis, 1999; Kaiser & Wilson, 2004; Lorenzoni et al., 2007; 
Whitmarsh, 2009).  
Previous research on household energy consumption showed that the relationship 
between past experience of a climate-related hazard and behavioral change (adaptive 
actions or responses) is complex. In certain instances, past experience drives action and 
behavioral change (e.g., functional adjustment approaches to combat floods) while in 
others, it does not (Wong & Zhao, 2001). Certain personal and social characteristics of 
individuals make them more or less likely to act on past experience and do something to 
increase their safety (Oliver-Smith, 1996; Lindell & Perry, 2000). Age, income, 
education, children in the household, marital status, and ethnicity (Lindell & Perry, 2000; 
Oliver-Smith, 1996) can influence whether or not a person is motivated to act.  Similarly, 
higher levels of formal education, middle age, and having family members who live in 
 61 
 
the same area are characteristics that make people more likely to take protective actions, 
whereas fewer protections are taken by young unmarried males (Mileti & Peek, 2002). 
Furthermore, it is argued that if an individual has experienced a similar threat in the past, 
she or he is more likely to know when and how to react (Gillespie & Streeter 1987; 
Greene et al., 1981). However, the disadvantage of prior experience may be the under- or 
over-reaction to an event based on the nature of previous occurrences. The individuals 
may react excessively to a hazard that is not as damaging as expected or underprepare for 
a large catastrophe because previous experience was with smaller events. On the other 
hand, one major disadvantage of having no prior experience with a hazard is that 
infrequent events are often perceived to have low risks (Greene et al., 1981). This could 
leave a population unprepared for potential disasters or catastrophes. 
The findings of this chapter also found that individuals’ climate change awareness 
of noticing changes in ambient temperature and rainfall season was positively associated 
with household energy reduction behavior. This means that a higher level of education 
and awareness may lead to more sustainable energy consumption. This finding is 
corroborated by Akter & Bennett (2011) and Veronesi et al. (2014), who found a positive 
relationship between climate change awareness related to long-term changes in 
temperature and an increase in heavy rainfall with willingness to pay for the reduction of 
climate risks. Carlsson et al. (2012) found that people who are climate skeptics are less 
likely to be willing to pay for such preventive action. Lack of belief in climate change 
(climate skepticism) stems from several factors, both rational and irrational. In order for 
people to appreciate climate change, translation of climate change reports and findings 
into plain language is required for the non-expert, as language, results, and implications 
are often narrowly focused and can obscure content even to those in closely related 
disciplines. The climate science community has the responsibility to provide regular 
state-of-the-art assessments and to answer questions about the current understanding. 
The findings from this chapter show that gender and place of residence play 
significant roles in household energy consumption. It is worth noting that close to 70% of 
the women who participated in this study resided in rural settings. Women and those who 
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reside in rural settings were significantly less likely to report household energy reduction. 
This finding contradicts the findings of Permana et al. (2015) and Saunders (2014). The 
potential explanation for this contradiction is that in developing countries, especially in 
rural areas, women are mostly at either the subsistence or transitional stages of their 
development and their primary concerns are mainly food, water and other related basic 
activities to support the household (Farhar, 1998; Parikh, 1995). At the household level, 
women are the main users of energy, because of their role and responsibilities in the 
household, which means that they may be more likely to use and depend on energy in 
particular through their activities around the house. Although previous research 
concluded that there are relationships among age, education and household energy 
conservation (Bichard & Kazmierczak, 2012; Hoffman, 1998; Urban & Ščasný, 2012), 
this study did not find those relationships. Age and education were not significant 
predictors even at the bivariate level. Motivations that inform the decision to conserve 
household energy are complex and myriad. Apart from age and education, income and 
region of residence also influence this decision in coastal communities in Cambodia. This 
is consistent with the literature. For instance, Brandon and Lewis (1999) found the 
positive correlation between higher household income and high-energy utilization. 
Higher household income could mean more occupants and therefore a household that 
consumes more energy.  The finding of the significance of regional/provincial differences 
on reducing household energy use could act as the baseline information for policy makers 
to tailor provincial-based household energy use policy.  
3.6 Conclusion 
Human behavior, by its nature, remains complex and is one of the least 
understood components of the climate system. In the same way, the decision to adopt 
behaviors that ultimately seek to conserve energy within households is complex. Previous 
experience of climate-related hazard, awareness of climate change and socio-economic 
and demographic factors influence household energy reduction in coastal communities in 
Cambodia. The persistence of the relationship between first-hand experience of climate 
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change and household energy reduction suggests that the linkage cannot be ignored. This 
relationship underscores the need to focus on household level factors that can potentially 
drive human behavior in more energy sustainable directions. While private actions are 
necessary and significant for sustainable household energy use and by extension, 
reduction of greenhouse gas emissions, policy highlighting public actions that target 
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4. PERCEIVED SELF-EFFICACY AND ADAPTATION TO 
CLIMATE CHANGE IN COASTAL CAMBODIA 
4.1 Introduction 
The impact of climate change on humans, which can vary within and between 
places due to multiple factors including physical features, coping capacities and 
sensitivities, has become one of the most prominent issues on the international agenda 
over the past few decades (Folke, 2006; Smit & Wandel, 2006).  Climate change 
mitigation and adaptation are concepts that have evolved along with the climate change 
discourse. While the former “endeavors to avoid the unmanageable, the latter is aimed at 
managing the unavoidable” (Huang et al., 2011:184). Although mitigation was 
predominant in international climate policy debates in the 1990s and early 2000s, lately 
growing attention in both theory and practice is being given to adaptation. In fact, 
adaptation to climate change has become one of the prominent focal points of current 
policy development and debates (Adger, 2006; Adger et al., 2009; Smit, et al. 1999; 
Smithers & Smit, 1997). According to Smit and Pilifosova (2003:188), “adaptation is 
important in climate change response in two ways: the assessment of impacts and 
vulnerabilities, and the development and evaluation of response options.” Given the rate 
at which the climate is changing and the potential adverse impacts associated with this 
change, adaptation “is no longer tomorrow’s choice, but today’s imperative” (Huang et 
al., 2011:187). Especially in developing countries, where there is high dependency on 
climate-sensitive natural resources, and elevated impact of climate change persists in 
subsistence agriculture, adaptation has become one of the focal points of current 
development discussion (Allen et al., 2014; Leary, 2012).  
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In the climate change literature, adaptation specifically refers to ‘adjustment in 
natural or human systems in response to actual or expected climate stimuli or their 
effects, which moderates harm or exploits beneficial opportunities’ (McCarthy, 
2001:982). Adaptation has been framed in a variety of ways in the literature, depending 
on when, how, and by whom the adaptations occur.  
Adaptation may be considered as private or public, that is whether individuals or 
state institutions initiate the action. For instance, private adaptation action is taken by an 
individual or private entity, which ranges from building a stronger roof to protect from 
windstorms to relocating out of disaster prone areas. Public adaptation action is initiated 
by the public or the institution including building stronger seawalls, elevated bridges or 
digging reservoirs for irrigation purposes. Further, adaptation can be autonomous or 
planned. Autonomous adaptations are initiatives that occur naturally by private actors 
without intervention of public agencies. Autonomous adaptation includes changes in 
livelihood practices such as using seasonal climate forecasting to reduce production risk, 
altering the timing or location of cropping activities; and wider use of technologies to 
‘harvest’ water, conserve soil moisture (e.g., crop residue retention) and to use water 
more effectively in areas with rainfall decreases (Allen et al., 2014). Planned adaptation 
involves deliberate policy decisions on the part of public agencies. According to Tol et al. 
(2008), it requires conscious intervention using information on observed and anticipated 
climate change and reviewing the suitability of current and planned practices, policy and 
strategies.  
Adaptation may also be described as anticipatory or reactive (Smit et al., 2000; 
Tol et al., 2008). Anticipatory adaptation occurs prior to the climate-induced event 
whereas reactive adaptation happens in the aftermath of the climate-induced event. 
Anticipatory adaptation involves foreseeing, planning and preparing in order to reduce 
exposure of the future risks of the climate-induced event. Reactive adaptation, informed 
by direct experience, perpetuates or exacerbates exposure to impacts (Burton et al., 2006; 
Howe, 2011). Characterizing or framing climate change adaptation as either anticipatory 
or reactive is somewhat problematic. In reality, the set of climate adaptation options 
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available to individuals, from time to time, is more complex and consists of a continuum 
of several potential adaptive actions. This means that at a specific time, an individual may 
simultaneously act in manner that is anticipatory in one respect, and reactive in another, 
depending on the current opportunities and constraints of the specific adaptation option 
that is chosen. For instance, a farmer may purchase flood insurance only for personal 
belongings (anticipatory) and defer crop insurance due to limited financial resources 
(reactive) until the climate-induced event occurs. In this chapter, I was interested in the 
simplest and most parsimonious explanation of the process of adaptation and so the 
analysis was limited to the dichotomous framing of climate change adaptation 
(anticipatory vs. reactive). The knowledge gained will then serve as a basis for future 
comprehensive analysis of the phenomenon of climate change adaptation in coastal 
Cambodia.  
Finally, adaptation is also conceptualized both as a process and as a condition, 
whereby it is not only seen in terms of changing behavior, but also changes in cognitions, 
which are socially constructed and negotiated (Confalonieri et al., 2007; Grothmann & 
Patt, 2005; Lorenzoni et al., 2000; Smit & Pilifosova, 2003). For this reason, adaptation 
can either be an end in itself (outcome or state) or a means to an end (process or 
mediating mechanisms). Either way, Narayan-Parker (2005) suggests a psychological 
dimension to adaptation and indicates that perceived self-efficacy is one of the key 
elements of adaptive capacity. Previous research suggests strong linkages from beliefs 
through distress and self-efficacy to psychological adaptation that can lead to behavioral 
engagement (Reser & Swim, 2011). This brings into sharp focus the issue of self-efficacy 
(belief in personal capability), which is often neglected in the climate change adaptation 
literature. Although perceived self-efficacy has previously been used in climate change 
response studies, these scholarly works have predominantly focused on mitigation 
behaviors (Osberghaus et al., 2010). Studies that thoroughly examine perceptions and 
understanding of adaptation behavior using perceived self-efficacy remain largely 
unexplored. This study contributes to the literature by attempting to fill this gap, but also 
adds to the scant literature on climate change adaptation in Cambodia (Dany et al., 2015). 
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4.2 Theoretical Framework: Perceived Self-Efficacy 
The notion of self-efficacy is a central concept in health communication research 
(Moriarty, 2009; Smit et al., 2000). It has been widely developed in the Health Belief 
Model (Maiman & Becker, 1974), Protection Motivation Theory (Rogers, 1975, et al., 
1983), the Theory of Planned Behavior (TPB) (Ajzen, 1985) and Social Cognitive Theory 
(Bandura, 2001).  According to Bandura’s Social Cognitive Theory (Bandura, 1986, 
1997, 2001), perceived self-efficacy is the extent to which people believe they are 
capable of doing specific tasks in order to achieve certain goals. It exerts its influence 
through four major processes: selection, motivational, affective and cognitive 
dimensions.  
Grothmann and Patt (2005:5) suggest two cognitive appraisal processes that 
people would undertake in deciding to protect themselves and hence adapt to climate 
change impacts. These are “risk appraisal—the perceived probability of being exposed to 
risk and its perceived severity; and adaptation appraisal—the ability to avert being 
harmed by the threat, along with the costs of taking such action and which results in an 
awareness of perceived adaptive capacity.”  Irrespective of whether an individual 
perceives some threats to be low or high, that individual will engage in appraising their 
efficacy (Witte, 1992, 1998). However, it has been suggested that those who perceive or 
believe the threats or hazards to be high are more likely to take protective action to avert 
the harm.  
Perceived self-efficacy reflects confidence in the ability to exert control over one's 
own behavior and social environment.  Hence, the concept of self-efficacy is considered 
crucial in understanding human agency and behavior (Hanson-Easey et al., 2013). Lately, 
self-efficacy as a concept is increasingly being used to understand human responses to 
climate change (Kellstedt et al., 2008) although its use has been mainly restricted to 
studies on mitigation rather than adaptation. Self-efficacy potentially determines whether 
an individual will adapt or not. It also determines the nature of adaptation and the extent 
to which an individual will adapt to climate change. Based on the foregoing, this chapter 
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presents a conceptual model of the hypothesized relationship between climate change 
adaptation and perceived self-efficacy. In Figure 4-1, it is suggested that perceived self-
efficacy will lead to adaptation (anticipatory and reactive), which will eventually reduce 
the risk coastal dwellers face to the impacts of climate change. It is also suggested that 
the composition of the population and contextual attributes of the geographic region will 
modify the relationship between climate change adaptation and perceived self-efficacy. 
Although the literature typically does not distinguish between anticipatory and reactive 
adaptation, this study disaggregates these variables in order to elicit a deeper 
understanding of the complex nature of climate change adaptation.  The conceptual 
distinction between anticipatory and reactive climate change adaptation is important 
because it determines which human behavior and responses are successful (adaptive) or 
unsuccessful (maladaptive).   
 
Figure 4-1: Perceived Self-Efficacy and Climate Change Adaptation  
(Source: Author’s conceptualization) 
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This chapter examines the relationship between perceived self-efficacy and 
adaptation to climate change among coastal communities in Cambodia. It hypothesizes 
that there is a positive relationship between perceived self-efficacy and adaptation to 
climate change among coastal residents, such that participants who rank high in 
perceived self-efficacy will be most adaptive to climate change. 
4.3 Method 
4.3.1 Study Context and Data Collection  
Data for this study were collected from April to September 2013 in four coastal 
provinces: Kampot, Kep, Kok Kong and Presh Sihanouk (Figure 2-1). Data on list of 
districts, communes and villages were derived from the Cambodia 2008 Census database. 
Using a multi-stage random sampling technique, a total of 1823 adult residents were 
surveyed from 39 villages in 17 communes in nine districts in four Cambodian coastal 
provinces. Non-response rate was less than 1% (eight participants). Time constraints 
were the major reason why those participants decided not to participate. Once the 
sampling frames were developed, five research assistants and I held meetings with village 
chiefs to go through the village map and to conduct random sampling for each village 
through aerial sampling using the village map. The village chiefs were involved in 
sampling by guiding us through the map. Both oral and written consent was obtained 
from each participant prior to the interviews. Ethical approval was obtained from 
Western University Non-medical Research Ethics Board in Canada and National Ethics 
Committees (NEC) in Cambodia prior to the study. Five skilled interviewers were 
recruited to conduct the surveys and interviews. A two-day training on study objectives, 
survey material, sensitivity and confidentiality of the research was provided to the 
research assistants prior to the study. Based on the eligibility criteria, participants 
recruited were 18 years of age or older. Double data entry was done using Epi Data 3.1 to 




4.4.1 Outcome Variables 
There are two main dependent variables: anticipatory and reactive adaptation. 
Anticipatory adaptation is an additive measure, which captures responses on the 
following statements: ‘Does your household currently have a plan for what to do to 
protect yourself and family in the event of extreme impacts of climate change?’ (No=0, 
Yes=1) and  ‘Does your household have emergency kits that include items such as 
flashlight and batteries, non-perishable food, drinking water and other essential things 
that can last people for at least 3 days in case of extreme events associated with climate 
change?’ (No=0, Yes=1). The additive nature of this outcome variable makes the 
anticipatory adaptation an ordered variable ranging from 0 to 2, where 0 is low, 1 is 
medium and 2 is high. The reactive adaptation variable was derived from the following 
questions ‘Did your household make any changes because of any previous climate 
change-related impacts such as flood events or storm surges?’ (No=0, Yes=1).  
4.4.2 Predictor Variables 
The main predictor variable is perceived self-efficacy, which is an additive scale 
derived from five variables—perceived self-efficacy based on knowledge on adaptation, 
confidence in personal abilities, personal preparation, potential consequences of climate 
change if not prepared and the real danger of climate change impact. This variable is 
ordered and ranges from 1 (low) to 5 (high) perceived self-efficacy.  
In the literature, both compositional and contextual factors have been shown to 
vary systematically with actions individuals undertake in their bid to adapt to climate 
change (see Balbus & Malina, 2009). For this reason, we included compositional 
variables such as gender, age, education, marital status and household income. Gender 
was coded as male=0 and female=1. Age was categorized into six groups:18-24, 25-34, 
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35-44, 45-54, 55-64 and 65+ years. Educational attainment was coded as follows: no 
education=0, primary=1, secondary=2 and higher=3. Marital status was single=0 and 
non-single=1. Household income was divided into two categories ≤USD$100/month=0 
and >USD$100/month =1.  
Contextual variables included place of residence (urban=0 vs. rural=1), duration 
of residence (≤5 years=1, 6-10 years=2, 11-16 years=3 and 16+ years=4) and regions 
(Kampot=1, Kep=2, Presh Sihanouk=3 and Kok Kong=4). 
4.5 Data Analysis 
Using STATA version 13, the analyses consisted of 3 parts—Pearson Chi-square 
and Cramer’s V statistics, bivariate and multivariate logistic regression analyses. Pearson 
Chi-square was used to analyze categorical data (e.g., age groups, gender, and place of 
residence) and Cramer’s V was used as a post-test to determine strengths of association 
after chi-square has determined significance. Pearson Chi-square tests were used to 
determine whether the observed differences in adaptation with perceived self-efficacy, 
compositional factors and contextual factors were independent (α ≤ 0.05).  The measures 
of association are presented in Table 4-1 and the results on anticipatory and reactive 
adaptation are shown in Table 4-2. Cramer’s V, based on Pearson’s Chi-square statistic, 
is used to measure the strength of association between one nominal variable and a second 
variable, either nominal or ordinal variable.  There is no restriction on the number of 
categories each variable can have. The Cramer’s V statistic values range from 0 to +1 
with 0.3 or above considered as strong association (Cramér, 1999).  
In the bivariate (Table 4-3) and multivariate analyses (Table 4-4 and Table 4-5), 
two different analyses were performed respectively; ordered logistic regression and 
logistic regression for anticipatory and reactive adaptation outcome variables, in order to 
accommodate the nature of the outcome variables. Ordinal categories of anticipatory 
adaptation –low, medium and high were coded as 0, 1 and 2. The coefficients estimated 
in the models indicate the likelihood of being more able to adapt (in this case, moving 
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into a higher category of adaptation). Also, reactive adaptation was coded 0 (No) and 1 
(Yes). The results of both ordered logistic and logistic regression were reported as Odds 
Ratios (OR). OR that is greater than 1 implies more likelihood of reporting higher levels 
of adaptation.  
In the multivariate analyses (Table 4-4 and Table 4-5), predictor variables were 
clustered into 3 distinct models. In Model I, the main predictor variable is perceived self-
efficacy. Model II accounts for compositional factors such as gender, age, education, 
marital status and income. In Model III, we controlled for contextual factors such as place 
of residence, duration of residency and region.  
It is worth noting the hierarchical nature of the data, whereby individuals are 
nested in communes, which in turn are nested in districts then provinces. Individuals in 
the same commune and district may have similar characteristics such as environmental 
exposure and other sociocultural attributes. If ignored, this will violate the assumption of 
independence in conventional models. Therefore, unless some allowance is made within, 
these models will no longer be valid. In order to account for this, a pseudo multi-level 
analysis was used. It specified a 3-level random intercept model with a respondent i, 
nested in commune j, which is nested in the district k. 
Various types of intra-class correlations can be derived for the response of two 
participants. For instance, for the same district k but different commune j and j’, I obtain 𝜌 (district) = 𝜈!/(𝜔!" + 𝜈! + !!! ), 
whereas for the same commune j and the same district k, I get  
𝜌 (commune, district) =  𝜔!" + 𝜈!/(𝜔!" + 𝜈! + !!! ), 
where 𝜔!" (omega jk) is the estimated commune level variance, 𝜈!(upsilon k) is the 
estimated district level variance and !!!  is the variance of a standard logistic distribution.  
In a 3-level model, if 𝜔!" > 0  𝑎𝑛𝑑  𝜈! > 0, it follows that 𝜌 (commune, district) > 𝜌 
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(district) because individuals of a given commune are more similar than individuals from 
the same district but different communes. The GLLAMM (Generalized Linear Latent and 
Mixed Models) command (Bickel 2007; Rabe-Hesketh et al. 2004) was executed in Stata 
version 13 for the estimation of both the ordered logistic and logistic regression analysis. 
4.6 Results 
4.6.1 The Chi-square Statistics and Cramer’s V Statistics 
The chi-square statistic strongly rejects the hypothesis that perceived self-efficacy 
and adaptations are independent (p<0.001) and the Cramér’s V statistic is 0.25 for 
anticipatory adaptation and 0.49 for reactive adaptation, respectively (Table 4-1 and 
Table 4-2). The chi-square statistics for gender, education and income firmly rejected the 
hypothesis they are independent from anticipatory adaptation. However, Cramér’s V 
statistic values were less than 0.3, which is a cut off point for a strong measure (Cramér, 
1999) (Table 4-1). The chi-square statistics for contextual factors except place of 











Table 4-1: Descriptive Statistics of Anticipatory Adaptation to Climate 




















1 0.4 0.3 0.1 χ² (1) = 227.11     Pr = 0.000 
2 4.0 1.5 1.7 Cramér`s V= 0.25 
3 24.4 21.2 17.4   
4 38.6 28.2 11.2   











Male 28.9 39.5 31.0 χ² (1) = 14.30    Pr = 0.001 
Female 71.1 60.5 69.0 Cramér`s V=0.08 
Age 
 
  	     
18-24 10.9 7.6 8.5 χ² (1) = 10.49    Pr =0.39  
25-34 21.5 25.9 23.8 Cramér`s V= 0.05 
35-44 19.3 21.2 19.4   
45-54 22.8 21.8 21.4   
55-64 15.6 16.9 16.6   
65+ 9.9 6.7 10.3   
Education 
 
  	     
No Education 24.4 17.2 16.6 χ² (1) = 23.72    Pr = 0.001 
Primary Education 48.1 48.3 53.5 Cramér`s V= 0.08 
Secondary Education 15.9 21.2 20.3   
Higher Education 11.6 13.4 9.6   
Marital Status 
 
  	     
Single 6.7 6.1 5.0 χ² (1) = 2.09    Pr = 0.35 
Non-Single 93.3 93.9 95.0 Cramér`s V= 0.03 
Household Income 
 
  	     ≤  USD$100/month 18.9 9.9 15.4 χ² (1) = 14.61    Pr = 0.001 
> USD$100/month 81.1 90.1 84.6 Cramér`s V= 0.09 
Contextual Factor 
 
  	     
Place of Residence 
 
  	     
Urban 28.3 29.9 27.9 χ² (1) = 0.48    Pr = 0.78 
Rural 71.7 70.1 72.1 Cramér`s V= 0.02 
Duration of Residence  
 
  	     
5 Years 12.5 8.4 8.9 χ² (1) = 16.79    Pr = 0.01 
6-10 Years 4.7 8.2 5.0 Cramér`s V= 0.07 
11-15 Years 6.9 9.6 6.3   
16+ Years 75.9 73.8 79.8   
Regions 
 
  	     
Kampot 29.4 32.0 25.9 χ² (1) = 21.02    Pr = 0.002 
Kep 18.2 15.4 13.6 Cramér`s V= 0.08 
Presh Sihanouk 33.2 30.2 32.7   
Kok Kong 19.2 22.4 27.8   





Table 4-2: Descriptive Statistics of Reactive Adaptation to Climate Change in 
Coastal Cambodia (N=1823) 
Predictor Variables 
Reactive Adaptation 




 Perceived Self-Efficacy 
 
  
 1 0.1 0.5 χ² (1) = 427.96    Pr = 0.000 
2 0.3 5.1 Cramér`s V= 0.49 
3 10.3 32.7 
 4 15.1 36.8 
 5 74.2 24.9 
 Compositional Factor 	     
 Gender 	     
 Male 29.1 33.4 χ² (1) = 3.76    Pr = 0.05 
Female 70.9 66.6 Cramér`s V= 0.05 
Age 	     
 18-24 9.2 9.7 χ² (1) = 5.37    Pr = 0.37 
25-34 22.5 24.1 Cramér`s V= 0.05 
35-44 20.5 19.6 
 45-54 21.4 22.2 
 55-64 15.8 16.8 
 65+ 10.6 7.6 
 Education 	     
 No Education 18.3 20.5 χ² (1) = 6.89    Pr = 0.07 
Primary Education 52.7 48.6 Cramér`s V= 0.06 
Secondary Education 19.2 17.8 
 Higher Education 9.8 13.1 
 Marital Status 	     
 Single 5.7 6.5 χ² (1) = 0.43   Pr = 0.51 
Non-Single 94.3 93.5 Cramér`s V= 0.02 
Household Income 	     
 ≤  USD$100/month 14.9 15.6 χ² (1) = 0.15   Pr = 0.70 
> USD$100/month 85.1 84.4 Cramér`s V= 0.00 
Contextual Factor 	     
 Place of Residence 	     χ² (1) = 0.06    Pr = 0.79 
Urban 28.1 26.7 Cramér`s V= 0.00 
Rural 71.9 71.3 
 Duration of Residence  	     
 5 Years 7.4 14.0 χ² (1) = 21.84   Pr = 0.00 
6-10 Years 5.0 6.0 Cramér`s V= 0.11 
11-15 Years 7.1 6.7 
 16+ Years 80.5 73.3 
 Regions 	     
 Kampot 22.5 34.7 χ² (1) = 41.50   Pr = 0.00 
Kep 14.8 16.3 Cramér`s V= 0.15 
Presh Sihanouk 34.8 30.3 
 Kok Kong 28.0 18.7  
Response to Reactive Adaptation was (Yes=53.6%, No=46.4%) 
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4.6.1 Bivariate Analysis 
Table 4-3 illustrates the results of bivariate ordered logistic regression on 
anticipatory adaptation. The results suggest that those who reported higher categories of 
perceived self-efficacy were more likely (OR=1.75, p<0.001) to report anticipatory 
adaptation. Likewise, those who completed primary and secondary education were more 
likely (OR=1.54, p<0.001 and OR=1.71, p<0.001, respectively) to report higher 
anticipatory adaptation compared with those who did not have any formal education. 
Participants who reported household incomes of more than USD$100 a month were more 
likely (OR=1.28, p<0.05) to report higher anticipatory adaptation. Those who had stayed 
in their neighborhood for 6 or more years were more likely (OR=1.10, p<0.05) to report 
higher anticipatory adaptation. Finally compared with those who live in Kampot 
province, those who live in other coastal provinces were more likely (OR=1.01, p<0.001) 
to report anticipatory adaptation (Table 4-3).  
Table 4-3 also provides the results of bivariate logistic regression on reactive 
adaptation. The results suggest that those who self-reported high perceived self-efficacy 
were more likely (OR=3.47, p<0.001) to report reactive adaptation. Also, those who had 
6 or more years length of stay were more likely (OR=1.24, p<0.001) to report reactive 
adaptation. Finally, those who reside in other coastal provinces were more likely 
(OR=1.03, p<0.001) to report reactive adaptation compared with those who live in 








Table 4-3: Bivariate Ordered Logistic Regression Analysis on Anticipatory 
and Reactive Adaptation to Climate Change in Coastal Cambodia (N=1823) 




 Perceived Self-Efficacy 
  
  
 Low 1.00 1.00 1.00 1.00 







 Male 1.00 1.00 1.00 1.00 




 18-24 1.00 1.00 1.00 1.00 
25-34 1.36 0.23 0.99 0.18 
35-44 1.26 0.22 1.11 0.21 
45-54 1.19 0.21 1.02 0.19 
55-64 1.31 0.24 0.99 0.19 




 No Education 1.00 1.00 1.00 1.00 
Primary Education 1.54*** 0.18 1.21 0.16 
Secondary Education 1.71*** 0.24 1.21 0.19 




 Single 1.00 1.00 1.00 1.00 




 ≤USD$100/month 1.00 1.00 1.00 1.00 




 Place of Residence 
  
  
 Urban 1.00 1.00 1.00 1.00 
Rural 1.02 0.09 1.03 0.11 
Duration of Residence  
  
  
 ≤5 Years 1.00 1.00 1.00 1.00 




 Kampot 1.00 1.00 1.00 1.00 
Other Coastal Provinces 1.01*** 0.01 1.03*** 0.01 
* p<0.05 and *** p<0.001  OR=Odds Ratio, SE=Standard Errors 
4.6.2 Multivariate Analysis 
Results of the multivariate ordered logistic regression analysis are presented for 
anticipatory adaptation in Table 4-4. Model I suggests that those who reported high 
perceived self-efficacy were more likely (OR=1.74, p<0.001) to report higher orders of 
anticipatory adaptation. Perceived self-efficacy maintained a positive relationship with 
anticipatory adaptation even after controlling for compositional factors in Model II. 
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Those who had education at any level were more likely to report better anticipatory 
adaptation than their counterparts without any formal education (Table 4-4). After 
controlling for contextual factors in Model III, the relationship of both perceived self-
efficacy and education with anticipatory adaptation remained robust. Those who reported 
high perceived self-efficacy and those who completed any level of education were more 
likely to report higher orders of anticipatory adaptation (Table 4-4). Those who had 
resided in their current residence for 6 or more years were more likely (OR=1.09, p<0.05) 
to report higher orders of anticipatory adaptation compared with those who had lived in 
the neighborhood for a shorter period. Where people live matters to their adaptation. The 
results indicated that region was a significant predictor of anticipatory adaptation among 
coastal residents in Cambodia. Compared with those who lived in Kamport province, 
which is the most agriculture dependent and climate sensitive province, those who lived 
in other coastal provinces were more likely to report anticipatory adaptation to climate 
change (Table 4-4). 
 Results from multivariate logistic regression analysis on reactive adaptation are 
presented in Table 4-5. In Model I, those with high perceived self-efficacy were more 
likely (OR=3.57, p<0.001) to report reactive adaptation. After controlling for 
compositional factors in Model II, perceived self-efficacy remained a significant 
predictor of reactive adaptation. Those who completed formal education at any level were 
more likely to report reactive adaptation compare with those who did not have formal 
education (Table 4-5). In Model III, both perceived self-efficacy and education remains 
the significant predictors of reactive adaptation. Duration of residence was a significant 
predictor of reactive adaptation (OR=1.22, p<0.001). The findings also suggest that there 
are regional differences in terms of reactive adaptation to climate change. 
Results from intra-class correlation for anticipatory adaptation showed that 𝜌 
(district) (Model III) was statistically significant at α-level of 0.05 (Table 4-4). Likewise, 
the intra-class correlation for reactive adaptation illustrated that 𝜌 (district) (Model III) 
was statistically significant at the 0.05 level (Table 4-5). The intra-class correlation points 
out that there is a significant amount of clustering, the consequence of which could bias 
 84 
 
our parameter estimates, which is corrected by using pseudo multilevel modeling in the 
analysis.  
Table 4-4: Multivariate Ordered Logistic Regression Analysis on Anticipatory 





Factor Contextual Factor 
OR SE OR SE OR SE 
Perceived Self-Efficacy 
  
    
  Perceived Self-Efficacy 
  
    
  Low 1.00 1.00 1.00 1.00 1.00 1.00 
High 1.74*** 0.09 1.75*** 0.09 1.74*** 0.09 
Compositional Factor 
  
    
  Gender 
  
    
  Male 
  
1.00 1.00 1.00 1.00 
Female 
  
0.93 0.09 0.92 0.09 
Age 
  
    
  18-24 
  
1.00 1.00 1.00 1.00 
25-34 
  
1.30 0.25 1.29 0.25 
35-44 
  
1.17 0.24 1.15 0.23 
45-54 
  
1.19 0.24 1.15 0.23 
55-64 
  
1.29 0.27 1.23 0.26 
65+ 
  
1.53 0.37 1.46 0.35 
Education 
  
    
  No Education 
  
1.00 1.00 1.00 1.00 
Primary Education 
  
1.61*** 0.21 1.64*** 0.21 
Secondary Education 
  
2.02*** 0.32 2.06*** 0.32 
Higher Education 
  
1.65*** 0.29 1.71*** 0.31 
Marital Status 
  
    
  Single 
  
1.00 1.00 1.00 1.00 
Non-Single 
  
1.06 0.23 1.09 0.24 
Household Income 
  
    
  ≤USD$100/month 
  
1.00 1.00 1.00 1.00 
>USD$100/month 
  
1.21 0.15 1.21 0.15 
Contextual Factor 
  
    
  Place of Residence 
  
    
  Urban 
  
    1.00 1.00 
Rural 
  
    1.12 0.22 
Duration of Residence  
  
    
  ≤5 Years 
  
    1.00 1.00 
6+Years 
  
    1.09* 0.05 
Regions 
  
    
  Kampot 
  
    1.00 1.00 
Others Coastal Provinces 
  
    1.01* 0.01 
Log Likelihood -1839.83 
 
-1825.21   -1821.53 
 Variance of Random Effect 
  
    
  Level 2 (Commune) Variance 0.05 
 
0.06***   0.05* 
 Level 3 (District) Variance 0.04 
 
0.01   0.01 
 p (Same District, Different Communes) 0.01 
 
0.02   0.03* 
 p(Same Commune, Same Districts) 0.06  0.03   0.04  




Table 4-5: Multivariate Logistic Regression Analysis on Reactive Adaptation 





Factor Contextual Factor 
OR SE OR SE OR SE 
Perceived Self-Efficacy 
  
    
  Perceived Self-Efficacy 
  
    
  Low 1.00 1.00 1.00 1.00 1.00 1.00 
High 3.57*** 0.26 3.69*** 0.27 3.61*** 0.27 
Compositional Factor 
  
    
  Gender 
  
    
  Male 
  
1.00 1.00 1.00 1.00 
Female 
  
1.02 0.12 1.01 0.13 
Age 
  
    
  18-24 
  
1.00 1.00 1.00 1.00 
25-34 
  
0.81 0.19 0.80 0.19 
35-44 
  
0.94 0.23 0.91 0.23 
45-54 
  
0.88 0.21 0.81 0.20 
55-64 
  
0.80 0.21 0.70 0.18 
65+ 
  
1.37 0.41 1.25 0.37 
Education 
  
    
  No Education 
  
1.00 1.00 1.00 1.00 
Primary Education 
  
1.41** 0.22 1.47** 0.23 
Secondary Education 
  
1.88*** 0.37 1.98*** 0.39 
Higher Education 
  
1.54* 0.34 1.63* 0.36 
Marital Status 
  
    
  Single 
  
1.00 1.00 1.00 1.00 
Non-Single 
  
0.72 0.20 0.77 0.21 
Household Income 
  
    
  ≤USD$100/month 
  
1.00 1.00 1.00 1.00 
>USD$100/month 
  
0.99 0.16 1.00 0.16 
Contextual Factor 
  
    
  Place of Residence 
  
    
  Urban 
  
    1.00 1.00 
Rural 
  
    1.41 0.39 
Duration of Residence  
  
    
  ≤5 Years 
  
    1.00 1.00 
6+Years 
  
    1.22*** 0.07 
Regions 
  
    
  Kampot 
  
    1.00 1.00 
Others Coastal Provinces 
  
    1.03*** 0.01 
Log Likelihood -974.34 
 
-964.47   -953.43 
 Variance of Random Effect 
  
    
  Level 2 (Commune) Variance 0.14 
 
0.23***   0.07* 
 Level 3 (District) Variance 0.15 
 
0.25***   0.01 
 p (Same District, Different Communes) 0.04 
 
0.06   0.01* 
 p(Same Commune, Same Districts) 0.18  0.30   0.08  








This chapter examined the relationship between perceived self-efficacy and 
climate change adaptation among coastal communities in Cambodia. The findings 
suggest that perceived self-efficacy plays an important role in predicting both 
anticipatory and reactive adaptation to climate change. This finding is corroborated by 
Jones & Boyd (2011) who found a strong connection between cognitive and adaptation 
behavior in Western Nepal. As expected, those who reported high self-efficacy were 
more likely to report better adaptive strategies. The relationship remained robust even 
after controlling for compositional and contextual factors in the analysis. This finding 
speaks directly to the theoretical conceptualization of self-efficacy and adaptation. 
Furthermore, examinations of the negative impacts of climate change have pointed out 
that whether or not an individual will take proactive steps hinges on how they perceive 
their own ability to enact these steps (Grothmann & Patt, 2005; Rogers et al., 1983; Wolf 
et al., 2009).  
Although the literature suggests significant differences in adaptation behavior 
across compositional factors such as socio-economic and demographics (Deressa et al., 
2009), the findings of this study indicated otherwise. Apart from education, all other 
socio-economic and demographic factors were not statistically significant in the analysis, 
not even at the bivariate level. This potentially suggests that along coastal Cambodia, 
socio-demographic factors may not be the main drivers of adaptation to climate change at 
the individual and household levels. It is worth noting in the final models that all of the 
significant predictors except education had a greater magnitude in reactive adaptation 
than in anticipatory adaptation. Education, on the other hand, had a relatively greater 
magnitude of influence in anticipatory rather than in reactive adaptation. This suggests 
that education is crucial when it comes to anticipatory adaptation, which involves the 
ability to foresee potential advance events and plan ahead of time. The inconsistency of 
these findings with the literature may be attributed to the way the literature tends to 
aggregate anticipatory and reactive adaptation for quantitative analyses. Nevertheless, the 
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emergence of education as a significant predictor of adaptive capacity is consistent with 
Deressa et al. (2009) who reported a positive relationship between education and 
adaptation to climate change among farmers in the Nile Basin of Ethiopia. Indeed, 
findings elsewhere highlight the importance of education in climate change adaptation 
(Asfaw & Admassie, 2004; Striessnig et al., 2013), and the need to incorporate education 
as a climate change strategy in future policy developments.  
Contextual factors (duration of residence and regions) show significant 
independent effects on both types of adaptation to climate change. As expected, longer 
duration of residence by participants is positively associated with better adaptation likely 
due to their previous experiences with climate hazards in the same community. The 
regional differences in climate change adaptation suggest spatial variation in adaptation 
to climate change. Given that adaptation and migration will be mediated by spatial 
heterogeneity in climate and climate change (Ackerly et al., 2010), the regional 
differences observed in this study could inform context-specific policies on adaptation. 
For instance, it could potentially serve as basis for developing different coping strategies 
at the local level in response to local adaptation needs. Beyond the local level, 
anticipatory and reactive adaptation systematically varied by commune suggesting that a 
nuanced understanding of climate change adaptation is cross-scalar. This finding is 
consistent with the literature. Previous research demonstrates that adaptation is a complex 
and iterative process concerning individuals, institutions and multilevel government 
groups (see Adger et al., 2005, 2009; Hanson-Easey, 2013; Kettle, 2012; Root & 
Schneider, 2002; Wilbanks, 2006; Wilbanks & Kates, 1999).  For this reason, multilevel 








This chapter set out to assess the relationship between perceived self-efficacy of 
residents in coastal communities in Cambodia and climate change adaptation. In order to 
obtain a deeper understanding of the complex nature of climate change adaptation, it was 
distinguished into anticipatory and reactive. Also, in order to account for adaptation 
across scale as set out by the literature, pseudo multi-level modeling was used. Although 
education, duration of residency and regions were the main determinants of anticipatory 
and reactive climate change adaptation, the effect sizes (odds ratios) were different. To 
varying degrees of statistical significance and practical importance, perceived self-
efficacy was a predictor of both forms of adaptation. Perceived self-efficacy had the 
greatest effect on reactive adaptation whereas education had the highest influence on 
anticipatory adaptation. This signifies the importance of individual perceptions of 
efficacy in adaptation behavior, hence suggesting the need to empower individuals at the 
local level to have better adaptation behavior. Mainstreaming climate change impacts, 
raising awareness on adaptation strategies through both formal and non-formal education 
at the community level is imperative. Due to observed regional differences and the 
significant differences in adaptation suggested by the results of the intra-class correlation 
analysis, contextual factors should be an integral component of adaptation planning and 
strategy in all communes and coastal provinces. The foregoing findings are extremely 
important as a guide to policy dialogue on climate change-related work in general and for 
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5. PERCEPTIONS OF CLIMATE CHANGE IMPACTS AND 
SELF-RATED HEALTH IN COASTAL CAMBODIA 
5.1 Introduction 
According to the Intergovernmental Panel on Climate Change (IPCC), evidence 
of global warming is apparent (Allen et al., 2014). Global average surface temperature 
has risen compared to over half a century ago. In fact, 2015 is the warmest year on record 
to date with the average temperature reached 1oC above the pre-industrial era (World 
Meteorological Organization-WMO, 2016). With the increase in temperature, sea level 
has risen on average by 10 to 20 centimetres since the late 1950s. This rate of change in 
climate is faster than in any other period in the past thousand years (Patz & Kovats, 
2002). The IPCC (2014) projected that changes in climate will have major consequences 
on water resources, agriculture, food security, human health and coastal zones (Allen et 
al., 2014). Coastal zones, in particular, are extraordinarily productive ecosystems, 
affecting important local services such as aquatic resources, mangrove and tourism. Close 
to 50% of the world’s current population is situated within 100km of coastal zones 
globally (Bowen et al., 2006; Lonergan, 1998). These populations have experienced great 
changes and increasingly are becoming more vulnerable to the effects of climate change 
compared to those who reside in inland areas (Corvalan et al., 2005).  
Although traditionally, global environmental change has been framed as an 
environmental rather than as a human health issue, there is strong evidence to suggest 
that it poses serious threats, both directly and indirectly, to human health (Costello et al., 
2009; Lorey, 2002; McMichael et al., 2003). While some health impacts result from 
changes in the intensity and frequency of extreme weather conditions (direct) such as 
heat and cold, storms and droughts, other health effects result from the impacts of climate 
change on social and ecological systems (indirect) that include changes in infectious 
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disease occurrences and patterns, decrease in local food production, population 
displacement and economic disruption (Lorey, 2002; Semenza et al., 2011; WHO, 2014). 
The World Health Organization (WHO) projected that the modest climate change that 
occurred from the mid-1970s to 2000 is responsible for over 150,000 deaths and 5.5 
million disability-adjusted life years (DALY) annually, mostly in developing countries 
(Ezzati et al., 2002; McMichael et al. 2004, WHO, 2002).  
Smith (2007) indicated that Southeast Asian nations bear a high burden of adverse 
climate sensitive related health outcomes such as diarrhoea, malaria, dengue fever, and 
malnutrition due to tropical climate and poverty. This suggests a growing need for a 
better understanding of the multiple and complex linkages between global environmental 
change and human health (Field, 2014; WHO, 2002). Since environmental change is 
perceived as a human health threat, this chapter examines whether perceived climate 
change impacts could be important predictors of self-reported health, especially, in the 
context of coastal zones in Cambodia. Perception of climate change influences how 
people respond to health risks of climate change and whether they will adapt to change or 
not. In fact, the importance of taking local perceptions into account when dealing with 
complex multi-faceted environmental change problems has already been identified 
(Amos et al., 2013; Acquah, 2011; Bamidele et al., 2014; Hague et al., 2012). Although 
in the context of coastal Cambodia studies have been done to examine coastal 
environmental change and human health (Marschke & Berkes, 2006; Woodruff et al., 
2006), there is little work on the contribution of community perceptions. It is also well 
documented that perception has a very strong influence on behaviors that require change 
(Hale & Dillard, 1995). Therefore, this study examines local perceptions of climate 
change and self-reported health.  The findings will be used to suggest potential policy 
options and measures that can be taken to minimize health-related climate impacts among 
coastal communities in Cambodia. 
The conceptualizations of what constitutes health and the environment, and how 
the environmental change (climate change) affects human health, have been broadly 
developed over the decades (Starr et al., 2000). Human health impacts of climate change 
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can be measured both objectively and subjectively. Objective measures are derived from 
the magnitude and rate of occurrence of climate hazard (storms, floods) as recorded by 
meteorological data. This focuses almost exclusively on the magnitude and rate of a 
system’s physical exposure (Combest-Friedman et al., 2012). Subjective measures, on the 
other hand, include human perception of the frequency, severity and timing of climate-
related hazards. In this context, human perception measures the role of social structure or 
condition in determining a system’s exposure (Combest-Friedman et al., 2012).    
5.1.1 Theoretical Context: Perception of Environmental Impacts and 
Human Health 
In discussing the Social Cognitive Theory, Bandura (2001) suggests that the 
interaction between personal and socio-environmental factors leads to health 
compromising or health enhancing behaviors. This, in turn, affects psychological health 
status and ultimately, personal perceptions of health (Bandura, 2001). Personal 
perception of risk is the strongest motivator of health behaviors that ought to be changed 
(Hale & Dillard, 1995). Therefore, the ability of people to perceive the effect of climate 
change impact is often used as a key predictor of choices to protect oneself (Acquah, 
2011). Existing literature on this topic further suggests that in order for individuals to 
protect themselves from health related climate impacts, they must perceive that the 
climate has changed significantly and then identify useful adaptations and implement 
appropriate responses (Mileti, 1993; Starr et al., 2000). In fact, individuals do not actually 
need to understand the impact in order to be motivated enough to prepare for change. 
They need to believe that the risks or impacts really exist (Lindell, & Perry, 1993). 
Literature further suggests that individuals who perceive health impacts of climate 
change (such as heat stroke, water-borne diseases, and infectious diseases) are more 
aware of negative health consequences under the changing climate condition and 
therefore, tend to take better care of their health (Acquah, 2011; Hale & Dillard, 1995; 
Starr et al., 2000). The preceding theoretical construct provides the basis for the 
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examination of the relationship between perceived environmental change impacts and 
self-rated health in coastal Cambodia. 
5.2 Method 
5.2.1 Study Context and Data Collections 
Data for this study were collected from April to September 2013 in four coastal 
provinces: Kampot, Kep, Kok Kong and Presh Sihanouk (Figure 2-1). Data on lists of 
districts, communes and villages were derived from the Cambodia 2008 Census database. 
Using a multi-stage random sampling technique, a total of 1823 adult residents were 
surveyed from 39 villages in 17 communes in nine districts in four Cambodian coastal 
provinces. Non-response rate was less than 1% (eight participants). Time constraints 
were the major reason why those participants decided not to participate. Once the 
sampling frames were developed, five research assistants and I held meetings with village 
chiefs to go through the village map and to conduct random sampling for each village 
through aerial sampling using the village map. The village chiefs were involved in 
sampling by guiding us through the map. Both oral and written consent was obtained 
from each participant prior to the interviews. Ethical approval was obtained from 
Western University Non-medical Research Ethics Board in Canada and National Ethics 
Committees (NEC) in Cambodia prior to the study. Five skilled interviewers were 
recruited to conduct the surveys and interviews. A two-day training on study objectives, 
survey material, sensitivity and confidentiality of the research was provided to the 
research assistants prior to the study. Based on the eligibility criteria, participants 
recruited were 18 years of age or older. Double data entry was done using Epi Data 3.1 to 






5.2.2.1 Outcome variable 
The outcome variable for this study is a measure of self-rated health status. Self-
rated health (SRH) has been used in the last half century to assess perceived health status 
of individuals globally. In this context, several studies have recognized the validity of its 
measurement and it has been widely acknowledged as a dependable measurement of 
general health. SRH is considered a subjective measurement incorporating the biological, 
mental, social, and functional aspects of an individual (Au & Johnston, 2014; Benyamini 
et al., 2004; Jylhä, 2009). Further, SRH has been shown to be significantly associated 
with a number of chronic physical and mental health outcomes, including deaths (Idler & 
Benyamini, 1997; Ocampo, 2010). In this study, participants were asked the question: "In 
general, how do you describe your health? Excellent, very good, good, fair, or poor?" 
This version of the SRH question is the most widely used (Ware & Gandek, 1998). In 
analyses concerned with self-rated health it is common to dichotomise an ordinal-scale 
health measure and compare different subgroups of a population on the basis of odds 
ratios from logistic regression models (Manor et al., 2000). This categorization does not 
affect the size and significance of main effects, type of association and interactive effects 
(Manor et al., 2000). The variable was recoded: ‘not healthy=0’ (if respondents rated 
their health as “poor or fair”) and ‘healthy=1’ (for participants who rated their health as 
“good”, “very good” or “excellent”). This chapter examines the relationship between 
self-rated health (personal perception of health) and perceptions of climate change 
impacts while controlling for compositional factors of respondents.   
5.2.2.2 Predictor variables 
The predictors were selected based on theoretical relevance and the research 
objectives. The main predictor variables are perceived socio-ecological impact of climate 
change, perceived human health impact of climate change and the barriers against 
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protecting an individual from the impact of climate change. These are composite 
variables computed using principal component analysis (PCA).  
 Perceived socio-ecological impact of climate change was generated from 11 
potential impacts associated with climate change: heat waves, more frequent storms and 
cyclones, drought conditions or water shortage, forest fires, coastal erosion, average 
temperature increases, sea level rise, flooding, reduced food production, loss of wildlife 
habitat and economic decline.  
Perceived health impact from climate change was computed from 10 health risk 
perception questions including: heat stroke or heat exhaustion, water quality impacts, 
drowning, water-borne diseases, infectious diseases, air quality impacts, respiratory or 
breathing problems, sunburn, cancer, and stress or anxiety. Barriers that hinder people 
from protecting themselves against the impact of climate change were computed from 
seven questions on serious obstacles and barriers to protecting oneself from negative 
consequence of climate change. Specific obstacles included whether individuals ‘do not 
know what steps to take to protect oneself’, ‘lack the skills’, ‘do not have the personal 
energy or motivation’, and ‘do not have the time’. Other obstacles included ‘do not have 
the money or resources’, ‘lack of help from others’ and ‘feel that I do not make a 
difference anyway’. 
In order to combine these obstacle variables, factor analysis was used. Prior to 
this, there was a need to establish whether the combined variables will be statistically 
reliable. Therefore, Cronbach’s Alpha was used to test the reliability.  Cronbach’s Alpha 
for the combined obstacles was 0.82. The same processes were done for perceived socio-
ecological impact of climate change and perceived human health impact of climate 
change. Cronbach’s Alpha for perceived socio-ecological impact of climate change and 
perceived human health impact of climate change were 0.78 and 0.72, respectively. 
Cronbach’s Alpha, ranges from 0 to 1, and is a measure of internal reliability of the 
elements in an index to indicate how much each individual question is measuring the 
same thing (Vogt & Johnson, 2011).  
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In addition, compositional and contextual factors were accounted for in this 
analysis. Compositional factor includes biosocial and socio-cultural attributes. Biosocial 
characteristics are those that underlie biological or physical components, including age, 
gender and ethnicity (Pol & Thomas, 2013). Age was categorized into six groups starting 
from 18-24, 25-34, 35-44, 45-54, 55-64 and 65+ years. Ethnicity was not considered in 
this study because it is almost homogenous in Cambodia.  
Socio-cultural characteristics include education level (no education=0, primary=1, 
secondary=2 and higher=3), marital status (single=0 vs. non-single=1), employment 
(unemployed=0, employed=1), income (≤USD$100/month=0, >USD$100/month =1), 
involvement with household decision-making, contribution to household income, poor 
livelihoods and household food security (Pol & Thomas, 2013). The contextual factor 
includes place of residence (urban=0 vs. rural=1) and regions variable, which consists of 
four provinces, was used in order to capture regional/provincial differences in terms of 
their general health status (Kampot=1, Kep=2, Kok Kong=3 and Preah Sihanouk=4). 
Previous research indicates that involvement of people in decision-making 
improves health outcomes (Cayton, 2004). In this study, involvement in household 
decision-making is a composite variable created from five questions with Cronbach’s 
Alpha of 0.79.  These include involvement in household decision making in general, 
decision making on large household purchases, decision making on visiting a relative or 
family member, decision making on what food to cook each day and decision making on 
paying any health related expenses. Likewise, poor livelihood was created from four 
questions with Cronbach’s Alpha of 0.85: frequency of household hunger or any 
household member going hungry, the frequency of not having enough clean water, the 
frequency of not having enough fuel to cook and the frequency of not having cash 
income.  
Household food security plays a vitally important role in determining health 
outcomes as it is linked to dietary and nutritional status, and ultimately to physical health 
outcomes (Hadley & Patil, 2006). Compelling theoretical reasons indicate that food 
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insecurity may be directly linked to morbidities amongst developing nations. The food 
security index was created based on the total of the number of affirmative responses to 
six food-security questions adopted from (Bickel et al., 2000). The index was categorised 
into two: ‘food secure’ household=0 and ‘food insecure’ household=1.  
5.2.3 Data Analysis 
The self-rated health variable used here is dichotomous—Not healthy=0 and 
healthy=1.  Under the assumption of binary response, there are several potential 
alternatives including the logit model, probit model, negative log-log model and 
complementary log-log model.  Both logit and probit links have the same property: [π(x)] 
= -link [1-π(x)]. This means that the response curve for π(x) has a symmetric appearance 
about the point π(x) =0.5 and so π(x) has the same rate for approaching 0 as well as for 
approaching 1. Logit and probit models that rely on (50%, 50%) curves are appropriate 
for self-reported health (Hsiao, 1996) since 45% of respondents reported being not 
healthy and 55% reported being healthy are approximately symmetry. The logistic 
regression models in this chapter are built under the assumption of independence of 
subjects, but the cross-sectional survey has a hierarchical structure with respondents 
nested within survey clusters (households are nested within villages and communes, 
which are nested within districts and then provinces), which could potentially bias the 
standard errors. Stata 13, which has the capacity to address this problem, is used by 
imposing on our models a ‘cluster’ variable, that is, the identification numbers of 
respondents at the cluster level. This in turn adjusts the standard errors (SE) producing 
statistically robust parameter estimates. 
Three types of analysis, descriptive, bivariate and multivariate, were employed in 
this study.  Descriptive and bivariate analyses of self-rated health and predictor variables 
are shown in Table 5-1. In the multivariate analyses (Table 5-2), predictor variables were 
grouped into three different models. Model I predicts self-rated health using the main 
independent variables: perceived socio-ecological impact of climate change, perceived 
human health impact from climate change and barriers to protect against the impact of 
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climate change. Model II predicts self-rated health by controlling for involvement with 
household decision-making, poor livelihood and food security. Model III predicts self-
rated health by controlling for age, gender, education, marital status, employment, 
income, place of residence and regions. 
5.3 Results 
Table 5-1 illustrates descriptive statistics and bivariate logistic regression 
analysis. Since variables in the first category were composite variables, frequency and 
percentage cannot be computed. Likewise, involvement with household decision-making, 
contribution to household income and livelihood were composite variables. Close to 63% 
of respondents were food secure, while the rest were food insecure.  
The majority of respondents’ ages were between 24-34 and 55-64 age groups. 
Close to 69% of respondents were female. Close to 20% of respondents did not have 
formal education. About 94% were non-single. Approximately 84% were currently 
employed. Close to 16% earned less than USD$100 on average per month for the entire 
household. Close to 72% of respondents resided in rural setting, and approximately 28% 
of respondents were in Kampot province, 16% were in Kep province, 33% were in Kok 









Table 5-1: Descriptive and Bivariate Logistic Regression Analysis on Self-
Rated Health Status in Coastal Cambodia (N=1823) 
Predictor Variables Percentage OR SE 
Perceived Socio-Ecological Impact of Climate Change - 0.91 0.04 
Perceived Human Health Impact of Climate Change - 0.97 0.04 
Barriers to Protect Against the Impact of Climate Change - 0.99 0.05 
Involvement with Household Decision Making - 1.00 0.05 
Contribution to Household income - 1.12* 0.05 
Poor Livelihood - 0.63*** 0.03 
Food Security Index  
   Food Secure 62.5 1.00 1.00 
Food Insecure 37.5 0.32*** 0.03 
Compositional Factor    
Age  
   18-24 9.3 1.00 1.00 
25-34 23.2 0.43*** 0.07 
35-44 19.7 0.26*** 0.04 
45-54 22.1 0.23*** 0.03 
55-64 16.2 0.13*** 0.02 
65+ 9.5 0.10*** 0.02 
Gender  
   Male 31.1 1.00 1.00 
Female 68.9 0.71*** 0.07 
Education  
   No Education 19.9 1.00 1.00 
Primary 50.3 1.56*** 0.19 
Secondary  18.6 3.19*** 0.51 
Higher 11.2 2.46*** 0.44 
Marital Status     
Single 5.9 1.00 1.00 
Non-Single 94.1 0.44*** 0.05 
Employment     
No 15.8 1.00 1.00 
Yes 84.2 1.63*** 0.21 
Household Income    
≤ USD$100/month 15.9 1.00 1.00 
> USD$100/month 84.1 1.11* 0.06 
Contextual Factor    
Place of Residence    
Urban 28.5 1.00 1.00 
Rural 71.5 1.18 0.12 
Regions    
Kampot 28.4 1.00 1.00 
Kep 15.9 0.62** 0.09 
Kok Kong 32.6 0.61*** 0.07 
Presh Sihanouk 23.1 0.52*** 0.06 
* p<0.05, ** p<0.01 and *** p<0.001, OR=Odds Ratio, SE= Standard Error, 44.6% reported 
not being healthy while 55.4% reported being healthy 
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 Bivariate logistic regression analysis on self-rated health showed that those who 
contributed to household income were more likely (Odds Ratio (OR)=1.12, p<0.05) to 
report good self-rated health. Respondents who had higher factor scores on poor 
livelihood were less likely (OR=0.63, p<0.001) to be healthy. Similarly, those who 
belong to food insecure groups were less likely to report being healthy. Respondents in 
all age groups were less likely to report being healthy with p<0.001 significance level 
compared to the reference age group (18-24) (Table 5-1). Female respondents were less 
likely (OR=0.71, p<0.001) to report that they were healthy compared to their male 
counterparts. Those who completed education at any level were more likely to report 
being healthy. Respondents who were not single were less likely (OR=0.44, p<0.001) to 
report being healthy. Nevertheless, those who were currently employed and those who 
earned more than USD$100 on average per month were more likely to report being 
healthy (OR=1.63, p<0.001 & OR=1.11, p<0.05, respectively).  Comparatively, those 
who were from Kampot province were more likely to report good health (Table 5-1).   
Table 5-2 presents multivariate logistic regression analysis on self-rated health 
using three separate models. In Model I, individuals who had higher factor scores on 
perceived socio-ecological impact of climate change were less likely (OR=0.79, p<0.001) 
to report good self-rated health.   
In Model II, after controlling for involvement with household decision making, 
contribution to household income, poor livelihood and food security, those who had 
higher factor scores on perceived socio-ecological climate of climate change and barriers 
to protect against the impact of climate change were less likely (OR=0.83, p<0.05 & 
OR=0.81, p<0.001, respectively) to report good health (Table 5-2). However, those who 
had higher factor scores on perceived human health impact from climate change were 
more likely (OR=1.21, p<0.05) to report good health. Likewise, individuals who 
contributed more to household income were more likely (OR=1.19, p<0.001) to report 
good health. Those who had higher factor scores on poor livelihood were less likely 
(OR=0.81, p<0.001) to report good health. Those who belonged to food insecure 
households were less likely to report good self-rated health (OR=0.34, p<0.001).  
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In Model III, after controlling for socio-demographics, those who had higher 
ratings on socio-ecological impact of climate change were less likely (OR=0.82, p<0.01) 
to report good health. Likewise, those who faced more barriers to protecting themselves 
against climate change impacts were less likely (OR=0.76, p<0.001) to report good 
health.  Individuals who reported poorer livelihood and individuals who belonged to food 
insecure households were less likely (OR=0.85, p<0.001 & OR=0.27, p<0.001, 
respectively) to report good self-rated health (Table 5-2).  
Respondents in all age groups were less likely to report good health compared to 
those who were in the 18-24 years group (Table 5-2). Females were less likely (OR=0.66, 
p<0.001) to report good health compared to males. Those who completed secondary 
education and were currently employed were more likely (OR=1.58, p<0.01 & OR=1.38, 
p<0.05, respectively) to report good health. Those with household average monthly 













Table 5-2: Multivariate Logistic Regression on Self-Rated Health Status in 
Coastal Cambodia (N=1823) 
Predictor Variables 
Model I Model II Model III 
OR SE OR SE OR SE 
Perceived Socio-Ecological Impact of 
Climate Change 0.79** 0.06 0.83* 0.06 0.82** 0.07 
Perceived Human Health Impact of 
Climate Change 1.14 0.09 1.21* 0.10 1.14 0.10 
Barrier to Protect Against the Impact of 
Climate Change 0.96 0.05 0.81*** 0.47 0.76*** 0.04 
Involvement with Household Decision 
Making 
  
1.07 0.05 1.07 0.06 
Contribution to Household income 
  
1.19*** 0.06 1.10 0.06 
Poor Livelihood 
  
0.81*** 0.05 0.85** 0.05 
Food Security Index (Ref. Food secure) 
      Food Insecure  
  
0.34*** 0.05 0.27*** 0.04 
Compositional Factor     
Age (Ref. 18-24) 
      25-34 
    
0.69*** 0.07 
35-44 
    
0.32*** 0.04 
45-54 
    
0.22*** 0.04 
55-64 
    
0.17*** 0.02 
65+ 
    
0.08*** 0.02 
Gender (Ref. Male) 
    
0.66*** 0.08 
Education (Ref. No Education) 
      Primary 
    
0.88 0.13 
Secondary 
    
1.58** 0.30 
Higher 
    
1.38 0.30 
Marital Status (Ref. Single) 0.98 0.15 
Employment (Ref. Not Employed)     1.38* 0.23 
Household Income (Ref. ≤ 
USD$100/month)     0.87** 0.05 
Contextual Factor       
Place of Residence (Ref. Urban)     1.00 0.12 
Regions (Ref. Kampot)     0.99 0.01 
Constant 1.24*** 0.06 1.89*** 0.13 8.39*** 3.49 





 * p<0.05, ** p<0.01 and *** p<0.001, OR=Odds Ratio, SE= Standard Error 
5.4 Discussion 
This chapter analysed the relationship between self-rated health and perceptions 
of climate change. Findings indicated that perceived socio-ecological impact of climate 
change had an inverse relationship with self-rated health. Although individuals were 
aware of such perceptions, it did not necessarily translate into the ability to protect 
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themselves and their health, which involves financial and health services availability. 
Individuals who reported barriers to protecting themselves from climate change impacts 
were less likely to report good health, which is consistent with the literature. For instance, 
Ishii et al. (2009) found that individuals who perceived more barriers to physical 
activities were less likely to report good health. Those who experience obstacles are those 
who are more vulnerable and have fewer resources and less ability to protect themselves 
as individuals. The relationships remained robust even after accounting for biosocial and 
sociocultural factors in Model III. 
Consistent with the literature, the findings suggest that food insecure households 
are likely to report poor health (Stuff et al., 2004). Biosocial factors also play a 
significant role in determining health status. As expected, older individuals were less 
likely to report good health (Salas, 2002). Findings also showed that women were less 
likely to report that they were healthy compared to men. This finding is further 
corroborated by Kabir et al. (2003) who investigated gender differences in health status 
and suggested that women tended to report both having more health problems and more 
difficulties with activities of daily life when compared to men. This is similar to the 
findings of Barreto et al. (2004) and his colleagues amongst older Brazilian adults in 
1998.When integrating gender with adverse impact of climate change, the intensity of 
impact is significantly larger for women compared with men. For instance, there are 
gender differences manifest in health risks via climate change and climate sensitive 
health impact (e.g. poor nutrition) (Birkmann & Fernando, 2008).  This is due to the fact 
that, in developing countries, women are more dependent on common resources because 
they rarely own housing or farmland. Women’s work centers on the household including 
gathering and fetching daily food items from common natural resources. Consequently, 
woman bear the costs of climate change to a greater extent in terms of their time, 
nutrition, income and ultimately their health (Hackmann et al., 2013; Denton, 2000). The 
foregoing reflects the situation in Cambodia, especially in rural areas.  The literature 
suggests that Cambodia faces gender-related climate change insecurities – from lapses in 
opportunities for women to participate in decision-making processes that affect their 
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lives, to women’s increased dependence on informal loans to ensure family food security, 
to the lack of mobility for women to avoid ‘disaster’ stemming from their domestic and 
agricultural responsibilities, and a lack of access to capacity building services such as 
education, credit, training, and health (Solar, 2010). 
The well-known association between education and health has been studied 
extensively (Culter & Lleras-Muney, 2010; Kaplan et al., 1987; Morris, 1990). Consistent 
with earlier works, this study found that those who completed secondary education were 
more likely to report better health compared to those who did not have any formal 
education. It is important to note that individuals who completed education at any level 
were significantly more likely to report good health at the bivariate level. The 
relationship between education and health has been explained through three distinct 
categories: work and economic conditions, social-psychological resources and healthy 
lifestyle (Ross & Wu, 1995). Better-educated individuals tend to be employed (either part 
time or full time); therefore, they are financially more secure compared to less educated 
people. This opens up to better control of their lives and health. These people also tend to 
get their health checked regularly and exercise more, which is associated with good 
health (Ross & Wu, 1995). These findings were corroborated by Adler & Newman 
(2002); Braveman et al., (2005); House et al. (1990); and Ross & Mirowsky (1999).  
After controlling for other biosocial and sociocultural variables, the findings of 
this study indicate that individuals in higher income households were less likely to report 
good health, which is rather counterintuitive. The explanation here could be that there 
may be some underlying factors among this group that were not captured by our general 
questions. For example, in a study in Ghana, Tenkorang et al. (2015) found that wealthier 
people reported negative health outcomes such as being more likely to be hypertensive. 
These authors explained that this relationship might be due to the fact that the wealthy 
were being exposed to emerging fast and processed food and a rather more stressful 
lifestyle. Notwithstanding this, a large body of literature does suggest a link between 
poverty and ill-health (see Defo, 1997; Marmot et al., 2012; Marmot 2013; Sverdlik, 
2011). In most cases, poverty and lower social status are consistently associated with 
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negative health outcomes, which are inconsistent with the results of this study. The 
contradiction on the direction of the relationship between social status and wealth in the 
literature demonstrates that the link is non-linear and complex. For instance, Chiang 
(1999) suggests that it is income distribution rather than actual income that drives 
perceived health status of the population. In this study, at the bivariate level, wealthier 
individuals reported better health status. However, this relationship was reversed at the 
multivariate level suggesting that others factors mediate the link between income and 
health status of coastal dwellers in Cambodia. 
5.5 Conclusion 
Human health is a complex issue and its linkage to climate change in the 
international public health agenda is increasing steadily (Bamidele et al., 2014). This 
chapter analysed the relationship between self-rated health and the perception of climate 
change impact. The effect of modification of this relationship was assessed after 
accounting for biosocial and social-cultural factors. Perceived socio-ecological impact of 
climate change and barriers to protect against the impact of climate change remained 
significant predictors of health status even after accounting for other covariates. On the 
whole, individuals who perceived socio-ecological impact of climate change to be higher 
reported poorer health status. Likewise, people living in food insecure households, older 
members of the population and wealthier individuals reported ill-health. It was surprising 
that wealthier individuals rather than those from poorer households reported poorer 
health status. This suggests that the link between perception of the impacts of climate 
change and self-reported human health outcomes is multifaceted. An examination of the 
complex linkage between human health and perception of climate change is important in 
the development of health policy. Given that women were disproportionately more likely 
to report poorer health outcomes and higher socio-ecological impacts of climate change, 
the mainstreaming of gender and climate change into health policy is an imperative.  
 111 
 
Food insecure households were more likely to report poorer health. These 
households were also less likely to favourably adapt to the impacts associated with a 
changing climate. Therefore, the ability to maintain household food security in coastal 
Cambodia in the context of climate change will depend greatly on their adaptive capacity. 
This is especially true for coastal communities in Cambodia where subsistence farmers or 
fishers are predominant (Sovacool et al., 2012). Mainstreaming gender sensitive climate 
adaptation into both food and health policies and interventions is crucial. The promotion 
and prioritisation of human health issues in the National Adaptation Programme of 
Action on Climate Change and the Cambodia Climate Change Strategic Plan 2014-2023 
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6. SUMMARY AND CONCLUSION 
This chapter summarizes the major findings of this dissertation and describes the 
theoretical and methodological contributions to adaptive response to climate change and 
human health impact in coastal Cambodia. The chapter discusses the practicality of the 
findings and study limitations, and concludes by emphasizing relevant issues for future 
research. 
6.1 Introduction 
Human activities have altered the natural environment in various ways over time 
(Patz & Kovats, 2002), rendering anthropogenic contributions to climate change 
inevitable. At the same time, human beings bear the consequences of unusual climate 
patterns and the negative outcomes associated with the changes, which further influences 
how people respond, adapt and carry on their livelihoods. Ultimately, this circular and 
reciprocal relationship between action and reaction affects human health (Confalonieri et 
al., 2007; Costello et al., 2009; McMichael et al., 2003). Evidence of direct and indirect 
health impacts of climate change in various parts of the world (see McMichael et al., 
2003) suggest that protecting human health from the impacts of climate change is one of 
the critical challenges in the 21st century (Watts et al., 2015; WHO, 2009). The global 
south, small islands nations and those who reside along the coastline bear the 
consequences of climate change the most (McMichael et al., 2013; Tol et al., 2008).  
Scholarship on climate change and human health has typically emphasized the 
biomedical perspective (Jessup et al., 2013), with the literature focusing almost 
exclusively on the effects of temperature change on human health and the emergence of 
infectious diseases (see WHO, 2009).  However, due to the complex interrelationships 
among humans, ecosystems and climate, climate change and health research is gradually 
shifting to include non-biomedical aspects such as perception of environmental and 
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human health risks as well (Brown, 2011). Beyond this, a growing body of literature is 
devoted to climate change adaptation and how it attenuates the health impacts of climate 
change, as well as the role of geographical disparities in influencing adaptation processes 
and uneven health outcomes (Adger et al., 2005; Confalonieri et al., 2007; Costello et al., 
2009; McMichael et al., 2003). What is largely missing from this body of work, and serve 
as a fundamental motivation of this thesis, is the understanding of complex relationship 
between the personal experience and perception of climate hazards and how those 
experience and perception influence individuals’ adaptive responses to climate change 
and ultimately their general health status (Field, 2014). 
Coastal Cambodia has experienced unprecedented changes in climate, which 
brings more frequent severe storms, storm surges, floods, high tides and coastal erosion 
particularly over the past 10years (Marschke et al., 2014). Geographical disparities in 
knowledge on climate change research exist, predominantly in the developing countries 
like Cambodia (Pasgaard & Strange, 2013). This type of study is the first of its kind to 
develop a baseline understanding around adaptive response to climate change and human 
health using the experience and perception of local residents in the entire coastal zones of 
Cambodia. Dany et al. (2015) emphasize the consistent scarcity of quantitative studies to 
tease out factors associated with adaptive response to the current changing climate and 
human health impacts at the local level, which could be useful for policy makers to 
address the ongoing climate change issues along the coast. Three distinct but inter-related 
issues form the core of this thesis: previous experience of extreme climate events and 
reduction in household energy use, perceived self-efficacy and climate change adaptation, 
and the relationship between perceptions of environmental change and self-reported 
health status. The thesis examined these three issues in the context of coastal Cambodia 






1. To evaluate past experiences of extreme climate events and current household 
energy consumption behavior in coastal Cambodia (manuscript one). 
2. To assess the relationship between perceived self-efficacy and climate change 
adaptation among coastal residents in Cambodia (manuscript two).  
3. To examine the association between perceived climate change impacts and self-
rated health in coastal Cambodia (manuscript three). 
6.2 Summary of the Findings 
6.2.1 Objective 1: To evaluate past experiences of extreme climate 
events and current household energy consumption behavior in 
coastal Cambodia. 
Past experiences with climate or environmental change have been shown to 
determine whether people will take action or not. For instance, Spence et al. (2011) argue 
that one of the primary reasons why individuals may not take action to mitigate or adapt 
to climate change is that they lack first-hand experience of its potential consequences. 
Since prior individual experiences of extreme climate events is therefore expected to 
influence future decisions to either adapt or not, it is logical to hypothesize a relationship 
between past or first-hand experiences of extreme climate events and decisions to reduce 
household energy use (mitigating or adaptive behavior) specifically. Therefore, the first 
objective of this study examined current household energy consumption behavior in 
relation to first-hand experience of extreme climate events such as floods, storms and 
droughts.  
To address this objective and to accommodate the nature of the outcome variable, 
data collected for this study were subjected to complementary log-log regression analysis. 
While some studies suggest that household energy conservation is not directly connected 
to climate change (Carlsson et al., 2012; DEFRA, 2002; Stern, 1992) and that this 
behavior may be habitual (Lorenzoni et al., 2007; Whitmarsh, 2009), the findings of this 
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study corroborated the work of Spence and colleagues (2011), suggesting that first-hand 
experience of extreme climate events did have an influence on household energy 
conservation in the context of coastal Cambodia. The analysis also revealed other factors 
that influence decisions to conserve household energy in coastal Cambodia. Factors such 
as changes in the rainy season and ambient temperature were significant predictors of 
household energy conservation behavior. Although contrary to the literature, findings 
also indicated that women and rural residents in Cambodia were less likely to report 
household energy conservation. Finally, there were regional (province) differences in 
reducing household energy use among coastal residents.  
6.2.2 Objective 2: To assess the relationship between perceived self-
efficacy and climate change adaptation among coastal residents in 
Cambodia 
This objective was achieved using ordered logistic regression and logistic 
regression analyses to predict anticipatory and reactive adaptation to climate change 
respectively, based on perceived self-efficacy as the key predictor. Pseudo multi-level 
modeling was used in order to capture adaptation across hierarchical scales (communes 
and districts). Perceived-self efficacy had a positive relationship with both anticipatory 
and reactive adaptation. The analyses also controlled for compositional (gender, age, 
education, marital status and income) and contextual factors (place of residence, duration 
of residence and regions) as the literature indicates that they vary systematically with 
adaptation to climate change. Among the important compositional factors, education had 
positive effects on both anticipatory and reactive adaptation, although the magnitude of 
this effect was relatively bigger in anticipatory than in reactive adaptation. This signifies 
that education is crucial when it comes to anticipating climate related hazards, events, 
and effects. Contextually, both length of stay in residence and region of residence were 
significant in predicting climate change adaptation.   
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6.2.3 Objective 3: To examine the association between perceived climate 
change impacts and self-rated health in coastal Cambodia 
Using logistic regression analysis, this objective investigated how perception of 
climate change impacts influenced self-rated health. Findings revealed that an awareness 
of socio-ecological impacts does not necessarily translate into the ability to protect one’s 
health in the case of coastal communities in Cambodia.  Similarly, consistent with Ishii et 
al. (2009) barriers to protecting individuals from climate change impacts had a negative 
or inverse relationship with self-rated health. This implies that people who reported more 
barriers to climate change adaptation had lower self-rated health. Both biosocial and 
socio-cultural factors played significant roles in self-rated health. Older people, women 
and those with higher income reported lower self-reported health. Although it seems 
rather counterintuitive that income had a negative relationship with self-rated health 
status, these results in comparison to the literature are mixed. Some scholars argue that 
lower income is consistently associated with poorer health (see Marmot et al., 2012; 
Marmot 2013; Sverdlik, 2011) whereas others disagree (Tenkorang et al., 2015). 
Alternatively, Chiang (1999) suggests that it is income distribution rather than actual 
income that drives perceived health status of the population. This seems to have credence 
in coastal Cambodia given the significant inequalities that exist in the country as a whole. 
6.3 Contributions of the Study 
6.3.1 Theoretical and Methodological Contributions 
Bandura’s Social Cognitive Theory (SCT) is widely used to understand human 
behavior and has recently been used in the climate change literature (Kellstedt et al., 
2008).  Drawing largely on the three elements of the SCT as conceptual guides, this 
thesis sheds some light on the application of the theory to climate change work in the 
context of coastal Cambodia. The three elements of SCT are direct personal agency 
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(Chapter three), perceived self-efficacy (Chapter four) and an interaction between 
personal and socio-environment (Chapter five).  
According to Bandura (2001), past individual experience is the most important 
source of information about behavior control, which could play an important role in 
mediating the effect of past experience on later behavior. Direct personal agency relies 
exclusively on prior (past) experiences, which influence reinforcements, expectations, 
and expectancies, as key determinants of whether and why individuals engage in certain 
behavior (Paul, 2012). In behavioral response to climate change, direct personal agency 
theory is crucial, yet rarely explored (Spence et al., 2011). This thesis (Chapter three) 
found that direct personal agency of past experiences plays a key role in predicting 
household energy consumption behavior in the context of climate change in coastal 
communities in Cambodia. This finding is significant when it comes to addressing 
behavioral change in response to climate change at the local level, because it indicates 
that individuals’ past experience of climate hazard events should not be ignored.  
Perceived self-efficacy is an individual’s belief in their capacity to act in order to 
achieve certain goals (Bandura, 1997, 2001). A high degree of perceived self-efficacy 
reflects confidence in the ability to exert control over one's own behavior and social 
environment.  Hence, the concept of perceived self-efficacy is considered foundational in 
understanding human behavior (Hanson-Easey et al., 2013). Perceived self-efficacy as a 
construct is a central concept in health promotion and health communication research 
(Moriarty, 2009; Smit et al., 2000), and it has become increasingly important in climate 
change work, although research has typically focused on climate change mitigation 
(Narayan-Parker, 2005). Perceived self-efficacy and climate change adaptation work is in 
its infancy. Hence, the linkages between individuals’ efficacy and their ability to act 
warrant a closer look. Chapter four shows the persistent significance of perceived self-
efficacy in anticipatory and reactive climate change adaptation in coastal Cambodia. This 
particular finding provides not only a fundamental understanding of human agency and 
perceived self-efficacy, but also an essential policy guide on climate change adaptation. 
The ways and degrees to which people perceive their efficacy in engaging in adaptation 
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behaviors is important, suggesting that empowering individuals at the local level could 
improve adaptive behaviors. Chapter five shows that personal and socio-environmental 
factors are associated with self-rated health as theorized by Bandura (2001). Those who 
experience obstacles are those who are likely more vulnerable and have fewer resources 
and less ability to protect themselves as individuals. This indicates the importance of the 
interaction between personal and socio-environment and health status, which must 
include non-biomedical perspectives as well.  
This thesis emphasized the significance of ‘place’ in three ways: place-as-locality, 
place-as-landscape and place-awareness. Conducting research in the context of coastal 
Cambodia brought out the significance of ‘place-as-locality’, which assigns importance 
to the place where the research is conducted. Exploring the perception, lived experience 
and adaptive response of individuals to climate change speaks to the concept of ‘place-as-
landscape’, which emphasizes the cultural importance of place and the interaction of 
culture, environment and social structure with health and health care. This thesis also 
showcases the relationship among a variety of unique yet diverse and highly contextual 
coastal factors and the  public’s perceptions and experiences that shape their behavioral 
responses to climate change impacts. For instance, Chapter three found that people with 
first-hand experiences of extreme climate events were likely to exhibit behavioral 
changes related to reducing household energy consumption. Further, perceptions of 
climate change in the community in which people live shapes the way individuals view 
their own health status (Chapter five). Finally, the pseudo multi-level analysis in Chapter 
four takes into account the notion of ‘place-awareness’, which stresses the hierarchy and 
the nesting of people within place and favors multi-level modeling techniques (Pickett & 
Pearl, 2001). The decision to employ a pseudo multi-level analysis in Chapter four was 
driven by the persistence of the significance of climate change adaptation across scales 
(see Adger et al., 2005, 2009; Hanson-Easey, 2013; Kettle, 2012; Root & Schneider, 




By accounting for compositional and contextual factors, this thesis elucidated 
another significant aspect of health geography research. Chapter three demonstrated that 
there were compositional (gender) and contextual (provinces) differences when it comes 
to reducing household energy consumption behavior. Chapter four highlighted that, to a 
varying degree, compositional and contextual factors influence climate change adaptation 
behavior among coastal residents in Cambodia. Chapter five underscored that there were 
differences in compositional factors such as age, gender, education level, employment 
and income and self-rated health.  
This thesis used elements from both earth/physical and human systems to 
investigate adaptive response to climate change and human health in the context of 
human-environment interaction in coastal Cambodia. First-hand experiences of extreme 
climate events, and temperature and precipitation pattern changes in the communities 
were found to be significant predictors of reducing household energy consumption 
among coastal communities in Cambodia (Chapter three). Chapter five illustrated that the 
perception of climate change in their local communities influences the way in which 
individuals perceived their own health status. 
In terms of methodological contributions, this thesis utilized various statistical 
techniques including complementary log-log logistic regression, ordered logistic 
regression and logistic regression to examine the broad relationship between adaptive 
response to climate change and human health. Applying various quantitative techniques 
provided a nuanced understanding of the complex relationships between perceived self-
efficacy, first-hand experiences of extreme climate events and perception of 
environmental change and general health status in coastal Cambodia. Chapter four 
employed a pseudo multi-level analysis to capture adaptation to climate change across 
hierarchical scales. In doing so, I provide a different lens for understanding the complex 
interactions between climate change adaptation. For instance, these techniques allowed 
for disaggregating the hierarchical nature of the data to duly account for independent 
effects of distinct geographical and administrative levels (commune and district) that 
influence climate change adaptation. 
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6.3.2 Practical Contributions, Policy Recommendations and Direction of 
Future Research 
6.3.2.1 Practical Contributions and Policy Recommendations 
By shifting away from the so called “traditional” or “hard” science of climate 
change issues such as changes in air temperature, infectious disease incidences and 
glacial melting, this thesis elucidated the relationships among actual experiences and 
local perception of climate change and adaptive response to the changing climate and 
human health in coastal Cambodia. The survey on local perceptions of climate change 
from all coastal provinces, to my knowledge, is the first of its kind to be collected in 
Cambodia.  
The findings of this study could potentially inform decision-making and 
policymaking on climate change in Cambodia (for example the Cambodia National 
Adaptation Programme of Action and the Cambodia Climate Change Strategic Plan 
2014-2023) by capitalizing local perceptions and experiences when addressing climate 
change adaptation and human health. For instance, this thesis showed links between first-
hand experience of extreme climate events and household energy conservation behavior, 
which can be used to design information tools to guide adaptation and mitigation 
strategies at the local level. Such tools could be used, for example, in carbon tax credit 
programs for developing countries.  
This thesis (Chapter four) also disaggregated adaptation into two types: 
anticipatory and reactive. In doing so, it enabled the identification of factors influencing 
both types of adaptation, making them more visible to policy makers. It also helps 
establish the scope of climate change adaptation issues in coastal Cambodia, which is a 
critical issue when it comes to protecting oneself from the negative impacts of climate 
change. For instance, the magnitude of the odds ratio of perceived self-efficacy is greater 
in reactive adaptation than in anticipatory while the opposite is true when it comes to 
individual education. In a practical sense, it means that there is not a one-size-fits all 
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approach when dealing with different types of adaptation. For instance, education plays a 
vital role in a person’s ability to foresee the consequences of climate change and 
anticipate way to adapt.  Mainstreaming climate change adaptation into both formal and 
informal education could potentially help better address anticipatory adaptation in the 
communities. Empowering individuals’ self-efficacy is essential when it comes to 
adaptation after climate related disasters occur (reactive adaptation). These aspects of 
addressing climate change adaptation could be adopted for the Cambodian National 
Adaptation and Program Actions (NAPA) by tackling adaptation based on the types and 
factors found to be significant predictors in this study (perceived self-efficacy, education 
and contextual factors). 
Additionally, findings from this thesis highlight special concerns about the 
relationship between women and poor health status, which calls for attention to gender 
specific policy when addressing health issues. Although Cambodia has come far in terms 
of its health care system since the collapse of the Khmer Rouge regimes, gender 
disparities in health outcomes remain a significant issue of concern, particularly in rural 
areas (Men et al., 2013). This finding could also guide health policy planning. 
There are several policy recommendations that stem from the findings of this 
thesis as well. Individuals’ past experience of extreme climate hazard events and their 
awareness of climate change (i.e. noticing changes in temperature and rainfall patterns) 
played an important role in reducing household energy use. The persistence of these 
relationships underscores the need for policy to focus on household level factors that can 
potentially drive human behavior in more energy sustainable directions. Perceived self-
efficacy and education are the main drivers to climate change adaptation, not wealth, age 
nor gender. Hence, in order to ensure better adaptation to climate change at the local 
level, empowering residents through formal and informal education about climate change 
related impacts at the local level should be a priority for the Cambodian government. 
Human health is a complex issue, which goes beyond biosocial and social cultural factors 
in any geographical setting. For this reason, policy makers should take factors such as 




As with all research, this modest attempt to examine the interaction of humans 
with their changing environment in coastal Cambodia and its effect on their adaptive 
response and perceived health exhibits limitations. First of all, this study is based on 
cross-sectional data, and hence, analysis is not able to make cause and affect claims 
although the statistical models used in this study are relatively complex, and although I 
made sure to base this model conceptually on previous empirical evidence and theory. 
Further, and similar to most social science studies, data used to test the models were self-
reports and could be subject to respondent recall bias or social desirability responses 
although we made an effort to minimize such biases during the interview process. 
Finally, this study was conducted in coastal areas in Cambodia and therefore, the findings 
should not be used to make generalization to other regions in the country.  
6.3.2.3 Directions for Future Research 
Future research designed to elaborate on or add depth to the findings of this study 
could take many directions. First and foremost, extending this study along temporal 
dimensions, a longitudinal study would likely deepen our understanding of the behaviors 
and attitude toward climate change in coastal Cambodia. Including documentation of 
climatic factors in such a study would help the Cambodian government design clear and 
context-relevant climate change programs regionally in the country. Second, there is a 
need to better understand climate change across spatial dimensions in Cambodia. Climate 
change adaptation studies that simultaneously cover administrative units such as 
commune, district and province will be significant to understanding adaptation across 
scales using the so called “authentic” multilevel analysis as suggested in the literature 
(see Adger et al., 2005, 2009; Hanson-Easey, 2013; Kettle, 2012; Root & Schneider, 
2002; Wilbanks, 2006; Wilbanks & Kates, 1999). Introducing new variables to studies of 
climate change adaptation would provide further insight as well. For example, given the 
significant effect of perceived self-efficacy on climate change adaptation in this study and 
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in the literature, it may be worthwhile examining if a relationship exists between 
perceived self-efficacy and climate change resilience (for example, how perceived self-
efficacy influences bounce-back capacity after individuals have suffered climate related 
hazard events.) Such studies would inform policy planning around climate change 
hazards.  
Further, studying climate change in Cambodia using distinct and innovative 
methodological approaches, for example a mixed methods study assessing human health 
from both qualitative and quantitative aspects, is likely to unearth links that were outside 
the scope of this quantitative thesis. Given the availability of scientific climate data, daily 
temperature and precipitation in the region could be used to do analysis with the 
population’s perception of climate change and to conduct time trend analyses in order to 
provide a different picture of spatial and temporal heterogeneities on the climate change 
issue in coastal Cambodia. Finally, conducting similar studies in different regions of the 
country such as Tonle Sap Lake and along the Mekong River, where people are also 
vulnerable to climate change impacts, would certainly expand our understanding of 
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Village #______Commune#______ District#______Province#_________ Interviewer ID _______ 
Interview Date: /____/ 2013 Respondent’s Gender: Male_____Female    Respondent #______ 
SECTION A: COMMUNITY AND MIGRATION STATUS 
# QUESTION (and Enumerator Instructions) Possible Responses Code 
1 Have you lived in this area for the last five years No 0 
Yes 1 
Don’t know 8 
Refused 9 
2 How long have you lived in this area? 5 years 1 
6-10 years 2 
11-15 years 3 
20 or more years 4 
Don’t remember 8 
Refused 9 
3 How many years have you lived in this house? 
 
RECORD ONLY ONE RESPONSE ONLY 
5 years 1 
6-10 years 2 
11-15 years 3 
20 or more years 4 
Don’t remember 8 
Refused 9 
4 What do you like most about this area? Nothing 0 
Business/livelihood opportunity 1 
Affordable housing 2 
Clean Environment 3 
Safe Neighborhood 4 
Seafront/ocean 5 
Others 7 
Don’t know 8 
Refused 9 
5 What do you don’t like most about this area? Nothing 0 
Natural Disaster 1 
Poor Environmental Condition 2 
Bad Infrastructure (road, drains…) 3 
Lack of Social Services 4 
Unsafe Neighborhood 5 
Others 7 





    
    






6 Which one of the following housing type best describes 
the type of dwelling this household occupies? 
House	   1	  
Town house 2	  
Flat 3 
Traditional dwelling/ homestead 4 
Room in backyard 5 
Live on the street 6 
Squatter hut/ shack 7 
Others (Specify): 97 
Refused 99 
7 Does your house have electricity? No 0 
Yes 1 
Don`t know 8 
Refused 9 
8 What is/are the source(s) of drinking water in dry season? 
(More than one answer) 
Public tab water 1 
Open well 2 
Pumped well 3 
Lake or River 4 
Restored rain water 5 
Water from tanker truck, vendor 6 
Others 7 
Refused 9 
9 What is/are the source(s) of drinking water in rainy 
season? 
(More than one answer) 
Public tab water 1 
Open well 2 
Pumped well 3 
Lake or River 4 
Restored rain water 5 
Water from tanker truck, vendor 6 
Others 7 
Refused 9 
10 Does this household own any livestock? No 0 
Yes 1 
Don`t know 8 
Refused 9 












12 Which of the following best describes the 
household structure? 
 
(Read the answers to them) 
Female Centered (No husband/ male partner in household, 
may include relatives, children, friends) 
 
1 
Male Centered (No wife/ female partner in household, may 
include relatives, children, friends) 
 
2 
Nuclear (Husband/ male partner and wife/ female partner 
with or without children) 
3 
Extended (Husband/ male partner and wife/ female partner 
and children and relatives) 
4 
Child centered (Child-headed) 5 
Polygamous (husband with more than one wife) 6 
Other (specify): 7 
Refused 9 
13 Prior to this place, where did you live? Inland 1 
Other coastal community 2 
Refused 9 







15 Has any of your family members migrated to another 











17 (ONLY for those who answered YES in Q. 15.) 
How does the migration of family member affect your 
household economic status? 
Nothing changed 1 
Only a little better 2 
Much better 3 







18 How do you rate your household’s quality of life relative 
to others in the community? 
The worst 1 
Among the worst 2 
About the same 3 
Better 4 
The best in the community 5 
Don’t know 8 
Refused 9 
19 What would hinder you and your family to achieve your 
desired future in this community? 
Nothing 0 
Lack of resources 1 
Lack of good education 2 
Lack of local jobs 3 
Too many fishers 4 
Pollution 5 
Loss of tradition 6 
  Restrictive conservation units 7 
Poverty 8 
Competition with large vessels 9 
Loss of land 10 
Natural disaster 11 
Others (Specify)… 97 
Don’t know 98 
Refused 99 
SECTION B: GENDER AND LIVELIHOOD 
# QUESTION (and Enumerator Instructions) Possible Responses Code 
1 In your household who contributes most of the income? Children 1 
Male Head/Father 2 
Female Head/Mother 3 
Male relative 4 
Female relative 5 
Other (Specify) 7 
Don’t Know 8 
Refused 9 
2 In your household who contributes THE SECOND 
MOST of the income? 
Children 1 
Male Head/Father 2 
Female Head/Mother 3 
Male relative 4 
Female relative 5 
Other (Specify) 7 
Don’t Know 8 
Refused 9 
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3 In your household who is considered to be in charge of 
decision making? 
Everyone contributes equally 1 
Male Head/Father 2 
Female Head/Mother 3 
Male relative 4 
Female relative 5 
Both female and male 6 
Other (Specify) 7 
Don’t Know 8 
Refused 9 
4 In your household who makes decisions about making 
large household purchases? (Example: Vehicle, furniture 
etc.) 
Everyone contributes equally 1 
Male and Female Heads decide together 2 
Mostly the Males 3 
Mostly the Females 4 
Other (Specify) 7 
Don’t Know 8 
Refused 9 
5 In your household who makes decisions about making 
household purchases for daily needs? 
Everyone contributes equally 1 
Male and Female Heads decide together 2 
Mostly the Males 3 
Mostly the Females 4 
Other (Specify) 7 
Don’t Know 8 
Refused 9 
6 In your household who makes decisions about visits to 
distant families and relatives? 
Everyone contributes equally 1 
Male and Female Heads decide together 2 
Mostly the Males 3 
Mostly the Females 4 
Other (Specify) 7 
Don’t Know 8 
Refused 9 
7 In your household who makes decisions about what food 
to eat each day? 
Everyone contributes equally 1 
Male and Female Heads decide together 2 
Mostly the Males 3 
Mostly the Females 4 
Other (Specify) 7 
Don’t Know 8 
Refused 9 
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8 In your household who usually makes decisions on paying 
for any health related expenses? 
Everyone contributes equally 1 
Male and Female Heads decide together 2 
Mostly the Males 3 
Mostly the Females 4 
Other (Specify) 7 
Don’t Know 8 
Refused 9 
HOUSEHOLD FOOD SECURITY 
9 Over the past year, how often (If ever) have you or your family member gone WITHOUT:	  















Enough food to eat? 
 
      
Enough clean water for home use? 
 
      
Enough fuel to cook your food? 
 
      
A cash income? 
 











































10. These next questions are about food eaten in your household in the last 12 months and whether you were 
able to afford the food you need. 
READ THE LIST AND CIRCLE ONLY ONE ANSWER FOR EACH QUESTION 




The first question is: “The food that 
(I/we) bought just didn’t last, and 
(I/we) didn’t have money to get 
more.” Was that often, sometimes, 
or never TRUE for (you/your 





(0) Never True 
Negative 
(8) Don’t Know 
(9) Refused 
10b. “(I/we) couldn’t afford to eat 
balance meal.” Was that often, 
sometimes, or never true for 






(0) Never True 
Negative 
(8) Don't Know 
(9) Refused 
10c. In the past 12 months, did (you/or 
other adults in your household) ever 
reduce the size of the meals or skip 
meals because there wasn’t enough 




(0) No  
[SKIP TO 10e]   
Negative 
 (8)Don’t Know 
[SKIP TO 10e] 
(9) Refused 
10d. [ASK OF ONLY IF 28C= YES] 
How often did this happen? 
(1) Almost 
every month 
            
Affirmative 
(2) Some 
months but not 
every month 
Affirmative 
(3) Only 1 or 2 
months    
              
Negative 
(8) Don’t Know 
 
(9) Refused 
10e. In the past 12 months, did you ever 
eat less than you felt you should 
because there wasn’t enough money 





 (8) Don’t Know 
(9) Refused 
10f. In the past 12 months, were you ever 
hungry but didn’t eat because you 















SECTION C: HEALTH STATUS AND ACCESS TO HEALTH CARE SERVICES 
# QUESTION (and Enumerator Instructions) Possible Responses Code 
1 In general, how do you describe your health? Poor 1 
Fair 2 
Good 3 
Very good 4 
Excellent 5 
Don’t Know 8 
Refused 9 
2 In the past 12 months, have you ever been diagnosed 






Skin conditions 4 
Tuberculosis 5 




Dengue fever 10 
Others (specify) 97 
Don’t know 98 
Refused 99 
3 How would you rate your ability to handle the day- to-
day demands in your life, for example, work, family 




Very good 4 
Excellent 5 
Don’t Know 8 
Refused 9 
4 How would you rate your ability to handle unexpected 





Very good 4 
Excellent 5 








NOW I WOULD LIKE TO ASK YOU INFORMATION CONCERNING HEALTH AND HEALTH SERVICES IN 
YOUR AREA 
5 Is there any health facility in this community? No 0 
Yes 1 
Don’t know 8 
Refused 9 
6 How far is it from where you live to the nearest health facility? Record as mentioned 
 Don’t know 8 
Refused 9 
7 How easy is it for you to reach this health facility? Not easy 0 
Fairly easy 1 
Easy 2 
Very easy 3 
Easiest 4 
Don’t know 8 
Refused 9 
8 How satisfied are you with the services? Not satisfied 0 
Fairly satisfied 1 
Satisfied 2 
Very satisfied 3 
Most satisfied 4 
Don’t know 8 
Refused 9 
9 If not satisfied with services, what are the other options do you 
use? 
(Multiple answers) 
Traditional health care 
services 
1 
Local pharmacy 2 
Home care service 3 
Social network 4 
Don’t know 8 
Refused 9 
10 How do you rate the cost of health care services in the 
community health facility? 
Not affordable 0 
Fairly affordable 1 
Affordable 2 
Very affordable 3 
Most affordable 4 
Free services 5 








11 What is the major barrier that prevents you 
from seeking health services? 
Nothing 0 
Availability of services needed 1 
Accessibility to health facility 2 
Acceptability of services provided 3 
Others (specify) 7 
Don’t know 8 
Refused 9 
SECTION D: ENVIRONMENTAL CHANGE AND HEALTH RISK PERCEPTION 
PERCIEVED IMPACTS: 
1 Have you heard about global climate change or 
global warming? 
No [GO TO 4] 0 
Yes [GO TO 2 & 3] 1 
2 Would you say that climate change causes the 
following types of environmental impact? 
[Ask the 12 sub-questions] (0=No 1=Yes) 
1. Heat waves (prolonged episodes of hot 
weather) 
0/1 
2. More frequent storms and cyclone 0/1 
3. Drought condition or water shortage 0/1 
4. Forest fire 0/1 
5. Coastal erosion 0/1 
6. Average temperature increase 0/1 
7. Infectious diseases (e.g. dengue, malaria, 
West Nile Fever, pandemic flu etc.) 
0/1 
8. Sea-level rise 0/1 
9. Flooding 0/1 
10. Reduced food production 0/1 
11. Loss of wildlife habitat 0/1 
12. Economic decline 0/1 
PERCIEVED HEALTH RISKS: 
3 [Skip if 1=NO] 
Do you think climate change poses a risk to the 
health of coastal population in any of the following 
ways? 
[Ask the 10 sub-questions] (0=No 1=Yes) 
1. Heat stroke or heat exhaustion 0/1 
2. Water quality impacts 0/1 
3. Drowning 0/1 
4. Water-borne diseases 0/1 
5. Infectious diseases (e.g. dengue, West 
Nile Fever, Malaria, pandemic flu etc.) 
0/1 
6. Air quality impacts 0/1 
7. Respiratory or breathing problems 0/1 
8. Sunburn 0/1 
9. Cancer 0/1 






MITIGATION AND ADAPTATION: 
4 Do you believe climate change could affect your 
way of life or lifestyle if you don’t prepare? 
No 0 
Yes 1 
5 Do you believe that climate change can endanger 
your life? 
No 0 
Yes [GO TO 7] 1 
6 Are there serious obstacles and barriers to protecting 
yourself from negative consequences of climate 
change? 
No 0 
Yes [GO TO 7] 1 
7 
 
[ONLY YES ON 5 & 6] What are these 
serious obstacles and barriers to protecting yourself 
from negative consequences of climate change? 
1. Don’t know what steps to take to 
protect myself 
0/1 
2. Lack the skill 0/1 
3. Don’t have the personal energy or 
motivation 
0/1 
4. Don’t have the time 0/1 
5. Don’t have the money or resource 0/1 
6. Lack the help from others 0/1 
7. Feel that I don’t make a difference 
anyway 
0/1 
8. Don’t believe in climate change 0/1 
9. Believe the government will protect me 
from climate change 
0/1 
97 Others (Specify):    




9 Do you think you have the information necessary to 
prepare for the impacts of climate change? 
No 0 
Yes 1 
10 Do you think that you have the ability and power to 




11 Does your household currently have a plan for what 
to do to protect yourself and family in the event of 
extreme impacts of climate change? 
No 0 
Yes 1 
12 Does your household have emergency kits that 
include items such as flashlight and batteries, non-
perishable food such as preserved/dried fish, 
drinking water and other essential things that can 
last people for at least 3 days in case of extreme 









13 Have you reduced your energy consumption after 
experiencing climate related hazard events?? 
No [GO TO 14] 0 
Yes [GO TO 15] 1 
ENERGY CONSUMPTION STRATEGIES: 
 
 
14 [ONLY IF NO IN 13] Why have you not 
reduced your energy consumption? 
1. Don’t know what energy 
consumption to reduce. 
0/1 
2. Know what energy consumption to reduce, 
but don’t know how to change them. 
0/1 
3. Don’t have time to reduce energy 
consumption 
0/1 
4. Don’t have the money to reduce energy 
consumption 
0/1 
5. Feel that a reduction in your energy 
consumption won’t make a difference. 
0/1 
6. Feel that a reduction in my energy 
consumption may affect other’s opinions of 
me. 
0/1 
7. It is not convenient to reduce energy 
consumption. 
0/1 
8. Don’t believe in global warming. 0/1 
9. Don’t believe reducing energy 
consumption is my responsibility 
0/1 
15 [ONLY IF YES IN 13] How did you reduce your 
energy consumption? 
1. Switch to or Reduce amount of LPG used 0/1 
2. Reduce amount of firewood or charcoal 
used 
0/1 
3. Reduce the amount of tree cutting 0/1 
4. Started recycling 0/1 
5. Reduce energy consumption at home (turn 
off light or TV when not in used) 
0/1 
6. Conserved water 0/1 
7. Others (specify): 
 16 Have you noticed any changes in ambient 
temperature over the past 5 years? 
No [GO TO 19] 0 
Yes 1 








17 [IF YES] What changes have you observed? Getting hotter 1 
Getting colder 2 
Longer spells of hot temp. 3 
Longer spells of cold temp. 4 
Shorter spells of hot temp. 5 
Shorter spells of cold temp. 6 
Rapid change in temp. 7 
Others 97 
Don’t know 98 
Refused 99 
18 What was the time period and frequency 














a)  Within the past 10 years 
 
     
b)  Between 10 and 20 years 
 
     
c)  Between 20 and 30 years 
 
     
d)  Between 30 and 40 years 
 
     
e)  Between 40 and 50 years 
 
     
f)   Between 50 and 60 years 
 
     
19 Have you noticed changes in the STARTING 
TIME of rainfall over the past 5 years? 
No 0 
Yes 1 
Don’t know 8 
Refused 9 
20 What was the time period and 
frequency of changing of 















Within the past 10 years 
 
     
Between 10 and 20 years 
 
     
Between 20 and 30 years 
 
     
Between 30 and 40 years 
 
     
Between 40 and 50 years 
 
     
Between 50 and 60 years 
 
     
21 Have you noticed changes in the 
ENDING TIME of rainfall over the past 5 years? 
No 0 
Yes 1 










22 How long ago did you start noticing changes in the 
ENDING TIME of rainfall? 
No change 0 
Ends early 1 
Ends late 2 
Ends early and abruptly 3 
Ends late and abruptly 4 
Others (specify) 7 
Don’t know 8 
Refused 9 
23 Overall, would you say the rainy season (both 
STARTING and ENDING time of the season) is? 
The same 0 
Shorter 1 
Longer 2 
Don’t know 8 
Refused 9 




Don’t know 8 
Refused 9 
25 What was the time period and 












Don’t Know (8) 
 
Refused (9) 
Within the past 10 years 
 
     
Between 10 and 20 years 
 
     
Between 20 and 30 years 
 
     
Between 30 and 40 years 
 
     
Between 40 and 50 years 
 
     
Between 50 and 60 years 
 
     
26 How would you describe the rate at which the 
environment is changing? 
[IF 0, SKIP TO SECTION E] 
No change [skip to section e] 0 
Slowly 1 
Rapidly 2 
Very rapidly 3 
Don’t know 8 
Refused 9 
27 What do you think are the underlying causes of 
environmental change? 
Deforestation 1 
Overpopulation (births) 2 
Overpopulation (Immigration) 3 
Greenhouse emissions 4 
Illegal resource extraction 5 
God’s will 6 
Transgressing cultural values 7 
Others (specify) 97 






28 Do you think anything can be done to prevent 
further environmental change? [IF 0, SKIP TO 
SECTION E] 
No [SKIP TO SECTION E] 0 
Yes 1 
Don’t know 8 
Refused 9 
29  
What do you think should be done? 
Build Drainage Channel 1 
Provide Waster/ Sewage Disposal 
Systems 
2 
Stop Illegal Sand Mining 3 
Clear Clogged Canal 4 
Enforce Environmental  Regulation 5 
Build Quality House 6 
Improve Urban Planning 7 
Others 97 
Don’t Know 98 
Refused 99 
SECTION E: ADAPTIVE CAPACITY 
1 What would you say about the frequency of 
extreme events such as storms or floods in your area in the past 5 
years? 
Never 0 
Less than 5 times 1 
5 times or more 2 
Don’t know 8 
Refused 9 
2 Now I would like to ask you about what you do to manage or cope 
during flood events and storm surges? 
Do you have any coping strategies? 
No 0 
Yes 1 
Don’t know 8 
Refused 9 
3 What specific things did you do to manage the most recent flood/ 
storm you experienced over the past 5 years? 
Nothing 0 
Relocate 1 
Sand filling 2 
Drain water 3 
Rely on family or friends 4 
Rely on social network 5 
Rely on government 6 
Others (Specify)… 97 
Don’t know 98 
Refused 99 
4 Do you receive early warning information about flood/storm events? No 0 
Yes 1 
Don’t know 8 
Refused 9 
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5 From whom would you get this early warning information? 
(Circle as mentioned) 
Friends and family 1 
Community leader 2 
Social networks 3 
Media 4 
Local government 5 
Central government 6 
Private organization… 7 
NGOs…. 8 
Don’t know 98 
Refused 99 
6 Did your household make any changes because of any previous 
climate change-related impacts such as flood events or storm 
surges? 
None 0 
Relocation out of 
flood/storm prone area 
1 
Change job 2 




Clearance of drainage 
channels 
5 
Others (specify) 7 




How would you rank floods/storm problems relative to other 
problems in your area? 
Very low 1 
Low 2 
At par (same) 3 
High 4 
Top priority 5 
Don’t know 8 
Refused 9 
8 How would you rate your ability to handle flood/storm related 
stress? 




Very good 5 






















1. The environment along the coast 
has been getting worse in this area 
over the past years. 
1 2 3 4 5 9 
2. I am satisfied with the procedures 
used to involve citizens regarding 
decisions to address environmental 
change issues. 
1 2 3 4 5 9 
3. I feel that I am adequately 
informed about the potential risks of 
coastal environmental change 
1 2 3 4 5 9 
4. I have confidence in the 
government agencies ability to 
monitor changes and do something 
about it. 
1 2 3 4 5 9 
5. Coastal environmental change 
cannot be ignored and must be dealt 
with. 
1 2 3 4 5 9 
6. I have had discussions with one 
or more of my neighbors regarding 
environmental change. 
1 2 3 4 5 9 
7. I have concerns about the health 
effects of climate change. 
1 2 3 4 5 9 
8. Problems along this coastal area 
are exaggerated. 
1 2 3 4 5 9 
9. Whatever happens, others are 
more at risk than we are 
1 2 3 4 5 9 


















SECTION G: FISHERIES GOVERNANCE AND INDIGENOUS KNOWLEDGE 
 
1 Where do you generally get information about 




Friends or Neighbors 4 
Civil society (NGOs, religious groups) 5 
Government ext. workers 6 
Formal education 7 
Electronic or print media 8 
Others (specify) 97 
Refused 99 
2 How often do your guardians talk to you about 
accepted norms and ways of behaving in your area? 
Never 0 
Rarely 1 
At least once a month 2 
At least once a week 3 
Almost everyday 4 
Don’t know 7 
Refused 8 
3 Where do you generally obtain knowledge about local 




Friends or Neighbors 4 
Civil society (NGOs, religious groups) 5 
Government ext. workers 6 
Formal education 7 
Electronic or print media 8 
Others (specify) 97 
Refused 99 
4 Has anyone talked to you about: None 0 
Coastal resource mgt. practices 1 
Coastal Environmental change 2 
Coastal pollution issues 3 
Illegal fishing practices 4 
Illegal mangrove harvesting 5 
Traditional norms and culture 6 
Traditional governance and leadership 
structure 
7 
Cottage industries / Arts and Craft-
making 
8 
Others (specify) 97 






SECTION H: SOCIO-DEMOGRAPHIC PROFILE 

















3 What is your position in the household? Non-head 0 
Head 1 
Refused 9 






Others (Specify) 7 
Refused 9 
5 What is the total number of people live in your 
household? 
1 to 3 1 
4 to 5 2 
6 or more 3 
Refused 9 
6 What is your ethnicity? Khmer 1 
Others 7 
Refused 8 
7 What is your religion? Atheist 1 
Buddhist 2 
Christian 3 
Others (Specify) 7 
Refused 9 
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8 What is your occupation? Unemployed 0 
Fishermen/ fishmonger 1 
Farmer 2 
Laborer 3 
Seller, Vendor 4 
Public servant (Govt. staff) 5 
Civil servant (NGO staff…) 6 
Private Company worker 7 
Others (Specify)… 97 
Refused 99 
9 Would you mind if I ask you about your household’s 
average income per month (in Khmer Riel)? 
Record as mentioned: 
 
Don’t know 8 
Refused 9 
10 What is your level of education? No education 0 
Primary education 1 
Secondary education 2 
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